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Displacement, 14.918 tons. Speed, 19 knots. Maximum coal supply, 1,700 tons. Armor: Belt, 11 inches to 4 inches; side armor, 6 inches ; turrets, 13 inches to 6 inches ; deck, 3 inches. Guns: Four 

12-iucu ; eight 8-iuch; twelve 6-inch ; 42 small rapid-fire guns. Torpedo tubes, tour 21-inch. Complement, 776. 

BATTLESHIP " NEBRASKA "—ONE OF FIVE RECENTLY COMPLETED SISTER SHIPS. 




Displacement, 16,000 tons. Speed, 18)4 knots. Maximum coal supply, 2.200 tons. Armor: Belt, 12 inches maximum ; casemate, 10 inches to 8 inches ; barbettes, 10 inches ; turrets, 12 inches. 

Guns : Eight 12-iucb ; twenty-two 3-inch ; 16 small rapid-fire guns. Torpedo tubes, two 21-inch. 

BATTLESHIPS "SOUTH CAROLINA" AND "MICHIGAN." A NEW TYPE NOW BUILDING.— [See page 82.1 
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RAILWAY BLOCK SIGNAL LEGISLATION. 

One of the most important acts of the last session of 
Congress was its instructions to the Interstate Com- 
merce Commission to investigate the use of block sig- 
nals for railroads, and gather the necessary data to 
enable Congress to frame and pass a suitable law call- 
ing for their adoption by the railroads of the country. 
The joint resolution of the two houses is the somewhat 
tardy reply of Congress to the oft-repeated recom- 
mendation of the Commission that a law be passed 
requiring the use of block signals and other modern 
devices for the protection of passengers and employes. 

As a powerful commenlary upon the need for such 
legislation there comes the recently-issued bulletin of 
the Interstate Commerce Commission, covering the 
quarter ending March 31, which shows that we are 
keeping up our unenviable distinction of killing and 
maiming a larger percentage of passengers and em- 
ployes than the railroad systems of any other country 
on the face of the earth. We learn from this bulletin 
that the total number of collisions and derailments for 
the three months was 3,490, and that of this number 
289 collisions and 167 derailments affected passenger 
trains. It is probable that 75 per cent of these 289 
collisions would not have occurred if the lines on 
which they happened had been equipped with an ade- 
quate block signal service, or if the block signal sys- 
tem, as installed, had been permitted to exercise its 
proper absolute control over the movement of trains. 

Theoretically, and, if we may judge from the won- 
derful immunity from accident of the best European 
systems, practically also, block signals are an absolute 
preventive of collision, and this for the obvious reason 
that they are based on the principle that no train shall 
ever pass any point on a stretch of track until it is 
certain that that track is clear of all other trains up 
to a certain point beyond; or, in other words, that there 
shall always exist a definite space interval between 
any two trains, whether they are running in the same 
or in opposite directions, on the same, line of track. 

The method of control of trains from a.central train 
dispatcher's office, by means of telegraphic orders 
delivered to the train crew, has been tried and found 
wanting, at least in respect of its ability to safeguard 
the lives of the passengers. It embodies, and depends 
too much upon the human element to attain that 
degree of faultless working which the tremendous 
issues at stake demand. Telegraphic orders are for- 
gotten; trainmen read wrongly the orders that are 
delivered to them, or mistake their contents because 
of careless and hasty writing. Occasionally, an agent 
will forget to deliver an order, while there is the 
ever-present danger that the train dispatcher, careful 
and conscientious as he may be, may make some fatal 
error in keeping the record of his trains. The surest 
preventive of these errors is to adopt one of the many 
successful block signal systems which are now avail- 
able, and make an ironclad law for the trainmen that its 
indications are to be absolutely obeyed, and that there 
is to be, under no circumstances, any running past 
signals and creeping up to the -one beyond. 

National legislation for the protection of the public 
and the employe is no new thing. The use of the auto- 
matic coupler and the air brake was long ago made 
compulsory by law; and the effect of this legislation 
was soon apparent in the statistics of accidents, and 
particularly those affecting the employes. Many of the 
important railroads of the country have adopted the 
block signal system, but there are others which seem 
to need the pressure of national legislation before they 
will move. In the interests of humanity, and as a 
matter of national self-respect, it is to be hoped that 
the next Congress will witness the passing of a suit- 
able law which, as in the case of the legislation regard- 
ing the air brake and the automatic coupler, will 
insure the gradual extension of this admirable device 
to every railroad in the country. 



THE RISK OF LOCKS IN FLIGHT. 

It should be clearly understood that while the gen- 
eral type of the Panama canal (lock in preference to 
sea level) was settled by the bill passed in the last 
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Congress, the final location of the locks and dams was 
left for further deliberation, and will probably be 
determined upon at the December session. As our 
readers are well aware, the Scientific American was 
in favor of the adoption of the lock canal as recom- 
mended by the minority report of the Advisory Board 
of engineers and adopted by the Canal Commission. 
We considered that, in view of the critical juncture 
which occurred when the Advisory Board found itself 
divided on the question of type, it was advisable, in 
indorsing the minority plans, to refrain from certain 
criticisms of its details which suggested themselves to 
us at our very first inspection of the plan. Criticism 
of details might realily have been mistaken for criti- 
cism of the lock canal plans on general principles. 
Now that the crisis is past, and a lock canal of some 
type or other is assured, it is in order to indicate one 
or two features of the plans to which we think the 
most searching criticism should be directed before the 
nation is committed to their construction. 

The largest interrogation mark is to be set against 
that feature of the plans which calls for the construc- 
tion of three great locks with a total lift of 85 feet, "in 
flight"; that is to say, with the locks leading directly 
from one to the other in the form of a flight of gigantic 
steps. Our objection to this arrangement is not based so 
much upon considerations of the difficulty of finding a' 
continuous stretch of suitable rock foundation to carry 
the great structure, although doubts have been raised 
upon this point, but upon considerations of the un- 
doubted risks of operation to which the whole canal 
would be exposed by placing these locks in flight. We 
have in mind the ever-present danger to which the 
Gatun locks, in common with every lock throughout 
the world, will be exposed of being run into and 
carried away by some steamer that is making the 
passage. If a vessel, after crossing the lake, whose 
level will be 85 feet above the level of the canal at 
the foot of the lowest lock, were, through some mis- 
understanding of engine-room signals, to collide even 
at a very low speed with the gates of the upper lock, 
they, would be crushed in like an eggshell, and a veri- 
table Niagara of water, 90 feet wide and 28 feet deep, 
would rush into the lock below, carrying the vessel 
with it at a speed of probably 10 to 15 knots an hour. 
The impact of the water on the gate at the end of the 
second lock, to say nothing of the momentum of the 
ship itself, would carry this gate away, and a second 
28-foot cataract would be formed, the process being 
repeated until the ship had swept through the whole 
flight and the waters of the lake above, covering over 
100 square miles of area, were roaring down through 
the 85-foot Cataract on their way to the Atlantic Ocean. 
The impact of the ship as she was swept through the 
locks, coupled with the enormous momentum of the 
falling waters, would unquestionably fracture the walls 
and bottom of the locks, and the mass of water would 
speedily loosen up and sweep away the whole fabric, 
cutting out for itself in the alluvial soil and under- 
lying clay a channel which, by the time the lake was 
drained dry, might .easily be 200 or 300 feet wide and 
over 100 feet. in depth. , 

The above picture has nothing in it sensational or 
overdrawn, as any engineer who is familiar with the 
extraordinarily disruptive and disintegrating effect of 
swiftly-moving masses of water very well knows. 
Granted, then, that the carrying away of the upper 
lock gates would end in the washing out of such a vast 
chasm at the site of the locks, how many years would 
it take ; to rebuild the structure, much of whose natu- 
ral foundations had been torn away? 

In this connection, it is a significant fact that the 
strongest objections raised by those engineers on the 
Advisory Board who advocated a sea-level canal were 
based upon this very danger of the wrecking of the 
locks by some vessel that was out of control. 

Of course, any kind of a lock is liable to be wrecked 
in the same way; but the peril is particularly great 
where a series of locks is arranged in flight. In a 
single lock the fall of water is limited, and the loss of 
water is due merely to the stretch of level between 
that lock and the one above it; in the Panama canal 
the fall would be enormous, and the whole summit 
level would be drained dry. 

That the earnest protest of Mr. Hunter, chief engi- 
neer of the Manchester Canal and a member of the Ad- 
visory Board, against the Gatun flight of locks was 
based upon well-considered reasons, will be understood 
when we state that during the few years that the Man- 
chester ship canal has been in operation, lock gates have 
been carried away by colliding vessels on no less than 
four occasions; and, mark you, these vessels were ships 
of very moderate tonnage, and not the great ocean 
freighters of from ten thousand to thirty thousand tons 
displacement, which in the future years will be passing 
through the Panama canal. 

The latest carrying away of locks on the Manchester 
canal occurred as recently as June 21 of this year. It 
seems that the steamer "Cassia," carrying a cargo of 
1,43,8 tons of sulphur ore, through some error, made tr* 
another lock than the. one of two adjoining locka whic: 
was prepared to receive her. She collided with the 
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lock gates, and although she had very little way on 
her, carried away the gates, with the result that the 
reach of canal above was drained of its water, and the 
whole traffic of the canal stopped until new gates could 
be put in. 

The risk of collision is due to the ever-present dan- 
ger of a misunderstanding of signals from the bridge 
to the engine room, a striking illustration of which 
was the recent collision of the "Deutschland" with a 
pier at Dover. This is a menace which will be pres- 
ent on every ship that uses the canal; and although 
the minority plan calls for the construction of safety 
or fender gates fifty feet from the main gates, it is 
easily conceivable that a thirty thousand or forty 
. thousand ton ship would crush through both gates be- 
fore her momentum, even at slow speed, was expended. 

In view of the accidents in the Manchester ship 
canal, we think that every alternative plan which 
would enable the locks to be separated and placed as 
far as possible in single steps should receive most care- 
ful study before the final plans of the canal are defi- 
nitely determined upon. 

« mi » 

THE THICKNESS OF THE EARTH'S CRUST, 

Further information of a valuable character con- 
cerning the thickness of the earth's crust, and the in- 
tensity of the heat of the globe's internal fires, has 
been obtained as the result of a series of investiga- 
tions continued over a prolonged period by the Hon. 
R. J. Strutt, F.R.S., the well-known British scientist 
and son of Lord Rayleigh. Since the first discovery of 
radium by Madam and Prof. Curie, this scientist has 
been engaged in a continued and deep study of its 
various and peculiar phenomena, and has contributed 
to our scientific literature an excellent work on this 
new element. Simultaneously he has been engaged in 
a careful computation of the average amount of ra- 
dium contained in the various representative igneous 
rocks to be found on the external surface of the earth. 

The rocks have been gathered from all parts of the 
world, and comprise granites from Cornwall and Rho- 
desia, basalt from Greenland, the Victoria Falls, and 
Ireland; syenite from Norway, leucite from Mount 
Vesuvius, the object being to extract and ascertain the 
proportionate amount of radium present in each. 

The fragments of rock were decomposed by means 
of chemicals, thereby breaking up the various consti- 
tuents, the yield of radium present being determined in 
a quantitative manner by the extent of its emanations. 
Owing to the slow decay of these emanations, they may 
be safely stored with a mixture of air in a suitable 
holder, thereby enabling the photographic and elec- 
trical action to be investigated at a later date. Strutt 
stored the dissolved rock solutions until the emana- 
tions had developed to the required extent, at which 
point they were extracted by boiling and measured in 
a specially-designed electroscope, by which process it 
was possible to ascertain the extent of the radium pres- 
ent. In order to render his calculations absolute, and 
to establish a standard of measurement, a similar 
process was carried out with a uranium mineral, with 
which was associated a known radium content. 

As the result of these prolonged investigations, Mr. 
Strutt has been able to determine the percentage of 
radium present in the earth's crust. He has ascer- 
tained that the presence of radium, whether it exist 
in minute or large quantities, can be easily denoted in 
all rocks of igneous origin, but the percentage is high- 
est in granitic formations, while the basaltic rocks con- 
tain the minimum proportions of the element. He has 
also provisionally calculated the total quantity of ra- 
dium present in each mile of depth of the globe's 
crust, from its uniform distribution, and estimates on 
this basis that not more than one-thirtieth of the 
total volume of the earth is composed of rocks which 
are to be found on the surface. As a result of his 
mathematical deductions, he estimates that the depth 
of the earth's rock crust is approximately forty-five 
miles. This deduction coincides to a certain degree 
with the calculations of Prof. Milne, the well-known 
seismologist, who has been engaged in investigations 
to the same end by the observation of the speeds of 
earthquake tremors. Prof. Milne concludes that at a 
depth of thirty miles below the earth's surface exist 
rocks whose physical properties are similar to those 
to be found on the exterior. 

Mr. Strutt has also advanced interesting data re- 
garding the temperature of the internal heat of the 
globe at the base of the rock crust forty-five miles 
below the surface. This he computes to be approxi- 
mately 1,500 deg. C. Such a heat indicates the melt- 
ing point of iron, but it is considerably below the 
melting point of platinum, which Dr. Harker has fixed 
at 1,710 deg. C. 

Furthermore, as a result of his researches Mr. Strutt 
is in agreement with the assumption advanced by sev- 
eral astronomers, more especially Mr. Pickering, that 
the moon is not a "dead" sphere, but that it continues 
to possess volcanic energy.. And moreover, he makes 
the startling statement that he is of opinion that the 
internal heat of that body is far in excess of that ob- 
taining within the interior of our own globe. 
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BOTANY UP TO DATE. 

A readable article by R. France on "The Form-Peel- 
ing of Plants" appears in Ueber Land und Meer. It 
begins by speaking of the revolution in natural history 
effected in Germany (in common with the other coun- 
tries in which that theory has been accepted) by Dar- 
winism, and what it has led to. The adaptation of the 
instruction in natural history in the German interme- 
diate schools to the progress of the science in the last 
ten years, no ionger making the naming and recogni- 
tion of plants and animals, and their ranging into sys- 
tems, the main point, but "the introduction of the 
pupils into the manifold phenomena of Life," will 
now, the writer declares, "for the first time implant 
the genuine love and understanding of Nature endur- 
ingly in the rising generation." 

For the first time, in the last decade the plant was 
recognized in its true nature. And in uninterrupted 
sequence since then, two young yet aspiring sciences, 
plant-physiology and plant-ecology, have made the sur- 
prised learned world acquainted with what is new and 
almost incredible; using the abundance of intricate and 
most skillfully adapted phenomena of life which show 
that the plants, apparently so quiet, through sensation 
and a kind of "experience" share in life's joy and sor- 
row equally with all other creatures. There was dis- 
covered in quick succession in the higher plants a 
number of (partly even intricate) organs of sensation 
which prove that the plant is very noticeably sensitive 
to pressure, to the attraction of gravitation (scarcely 
perceptible to us), to touchings, to the proximity of 
nutritious substances. 

One of the most recent physiological discoveries 
has, however, not yet gone beyond the specialists, and 
yet it gives such a deep insight into the strangeness 
and (according to our other ideas) foreignness with 
which the life of plants expresses itself, that it must 
be of greatest interest to the widest circles. This is 
the form-perception (morphsesthesia) of plants. This 
strange name the Berlin botanist, Prof. Roll, inflicted 
recently upon the fact discovered by him, that the posi- 
tion of their organs exerts a stimulus upon plants. 
In experiments with sprouts and young specimens of 
the most varied food-plants, he noticed that on their 
vertical or bow-shaped principal root, the little side 
roots are always so arranged that they' stand only on 
the convex side of the curvature. This strange be- 
havior can be no accident, for it is found throughout 
their distribution among all examined plants — ferns 
as well as trees and shrubs. The layman would prob- 
ably And in this behavior only an interesting fact; the 
botanist was forced to say to himself that a phenome- 
non of such universal scope could only be the expres- 
sion of a special obedience to law. Roll investigated 
it also in experimental ways, and forced roots into 
certain artificial curvatures, with such success that the 
new-forming little side roots formed themselves again 
only on the outward-curved side of the principal root. 

It thus appeared that the organs of plants are bound 
to a quite fixed mutual position; and this, all at once, 
sheds light upon many relations hitherto enigmatical. 
It had long been noticed that all plants have an appear- 
ance highly characteristic of them and exactly deter- 
mined, i. e., brought about by the fact that, in all vari- 
ability of size, of leaf-forms, of exuberance in the 
development, yet the mutual place of the branches, 
leaves, and blossoms is fixed with perfect regularity — 
somewhat as different buildings are obliged to corre- 
spond with each other, when they are built in the same 
style. This was called 'the habit of plants. It is un- 
consciously familiar to everyone schooled in nature, 
for this habit it is by which from a distance the woods- 
man can distinguish, e.g., the fir tree from the pine 
tree so like it." By the most varied considerations (the 
discussion of which here would lead too far), atten- 
tion now came to be given to the question of the single 
factor by which this habit is governed ; and it was found 
that it is caused, first and foremost, by the arrange- 
ment of the side liinbs, branches, twigs, leaves, which 
for every plant produce a mathematically constant 
type. Within this type, then, the individual variation 
creates the differences between the single plant-indi- 
viduals, which otherwise would have to resemble each 
other as one egg another. This individual variation, 
however, depends upon the nourishment conditions 
and the fitness of the individual for its special life 
conditions. That was a very significant discovery, 
which first makes the special life of plants compre- 
hensible to us. They possess the capacity in the most 
wonderful fashion always to make the most of the 
given circumstances and adapt themselves to them so 
as to reach the normal life conditions. The best wit- 
ness thereto is their habitat. 

As this capacity was investigated, the most incredi- 
ble proofs were reached with what exquisite adapta- 
tion to plan the forces of Nature act. For example, the 
leaves of plants stand in a fixed order, so that all may 
share the sunlight. This is the case even with the 
thickest-foliaged treetop. All the branches, twigs, and 
petioles grow in such fashion that this aim is reached; 
in subservience to it, too, -leaves place themselves ac- 
cording to need diagonally, horizontally, or at the top 



vertically, to avoid unnecessary shadow. It had often 
been asked why the leaves of different plants are cut 
up, lobed, and sinuate in so wonderfully manifold a 
manner. The answer was received when it was noticed 
that, beheld from above (and so from the standpoint of 
the sunlight), each sinuation makes room for the pro- 
jection of a leaf, from below or above. . . . There 
had, all at once, been found the explanation of the 
inconceivable variety of the leaf forms. If nothing 
else will do, the topmost leaves perforate themselves 
merely that some sunlight may be made possible 
through the rifts. This will be found the case with tho 
favorite foliage plants, the philodendrons, which, just 
by reason of these elegantly perforated leaves, acquire 
an appearance so odd and hence so useful for gardening 
purposes. 

This mutual struggle for light that is peaceably ad- 
justed by mutual accommodation (what an admirable 
natural prototype of the social struggle!) is, however, 
renewed in a tree each year, since the old relation of 
equilibrium is disturbed by the new twigs. But that it 
is nevertheless always brought about again proves 
that the plant possesses, not an inherited, general, but 
an individually variable capacity therefor — -which is 
not thinkable, without a feeling for the existent bodily 
form. This necessarily caused the plant physiologists 
to claim that the form perception (previously studied 
by Roll in the roots) it is that prescribes for the 
branches and leaves, too, their always orderly mutual 
position. And it was an admirable confirmation of 
this view that the characteristic habit of plants always 
seeks of itself to establish itself again, when it was 
disturbed by any kind of elemental injuries, as storms, 
floods, and the like. This form-feeling explains also 
the strange and otherwise wholly enigmatical plan-fol- 
lowing of the tendency of growth in twigs and 
branches, which prevents the boughs of trees from mu- 
tually hindering each other and in growing injuring 
each other. 

To how high a degree this strange perception ad- 
vances the most serviceable processes of plant life, 
a new proof at once appeared from a different quarter. 
Prof. Neger, of Eisenach, called attention to the fact 
in how remarkable a manner many plants are seen 
that are compelled to gain a bare living on steep preci- 
pices. In the German secondary chain of mountains, 
are usually found in such places small specimens of 
the universally-known chickweed or of herb-robert 
(Geranium Robertianum) , which, rooted merely in a 
crack, would at once lose their hold and indolently 
hang down, if they could not help themselves in this 
serious predicament in a very peculiar way. To wit, 
they bend downward the stems of some of the bottom- 
most leaves and lay the leaf surfaces closely upon the 
rock or the mosses flourishing thereon. The stems of 
these leaves at once become stronger and form them- 
selves into organs of support, by means of which the 
plant stands even upon the almost perpendicular wall 
as if upon firm feet. Of course the leaves used for 
such purposes soon die off; the petioles, however, re- 
main vigorous and sound, and finally often the whole 
plant stands upon a scaffold on stilts composed of such 
petioles-, which possesses the still further advantage 
that dust, earth, and the like collect upon it — sufficient 
material to improve the scanty soil for the unassum- 
ing plant. The building of these remarkable stilt 
apparatus is no work of accident, but lies (if one 
dare so express himself) in the intention of the plant. 
For, when Prof. Neger cut off some of the supports, 
some of the bottommost leaves at once sank down and 
formed a new support. In the highest degree worthy 
of note was it, that for this were used only the leaves 
to be turned down from the rocky wall outward — thus 
only those that were alone available for effective sup- 
port. All these facts doubtless rest upon the form- 
feeling, upon a stimulation from the abnormal position 
of the individual that had as a result the movements 
of the leaves remedying the evil. 

An explanation of form-feeling we cannot at present, 
it must be admitted, give. We can only help ourselves 
by saying that this capacity is one of the universal 
properties of animate matter. One, however, feels in 
so doing that this kind of explanation is really merely 
a paraphrase of the facts, and does better, indeed, 
quietly to confess that we here stand again before a 
riddle of life. Only of this there can -be no- doubt: we 
must ascribe to the plants a richly-developed sense- 
life. They possess all the beginnings of perception, 
and perhaps even of finding their bearings in the uni- 
verse. The same life, throbs in them, though less de- 
veloped than in ourselves; and it is, indeed, more than 
a mere poetic simile, when our greatest poet speaks of 
our brothers in forest and plain and field. 



are defective in so far as they make use of solutions 
the evaporative nature of which makes their action 
upon the wood effectual only for a certain time. The 
new method in question, which has been patented in 
Germany, goes further and utilizes a fixed body which 
becomes solid upon being instilled into the pores of 
the wood. This substance is sulphur, the physical 
properties of which offer interesting advantages, being 
fusible at about 115 degrees, a temperature which the 
wood can support without any perceptible change. The 
sulphur is applied in liquid form, and in hardening 
completely fills up all the interstices of the fibrous 
tissue. 

Although sulphur oxidates easily if subjected to a 
high temperature, at a medium temperature it remains 
impassive, resisting not only the influence of water 
but also that of acids, concentrated or diluted, and 
alkaline solutions, if cold. The reason why the utility 
of sulphur in the direction indicated had not been rec- 
ognized ere now was on account of its small mechan- 
ical resistance, pure sulphur being very brittle and 
pulverous. But as wood possesses the quality of me- 
chanical resistance of which sulphur is devoid, the 
compound of these two bodies may, under the proper 
conditions, easily acquire valuable industrial proper- 
ties, as, for instance, the vulcanized caoutchouc, which 
the wood, impregnated with sulphur, resembles a good 
deal. 

To protect wood by means of sulphur the following 
must be observed, viz.: Sulphur is fused in a befitting 
receptacle, making use of steam to avoid an excess of 
heat, which deteriorates the sulphur. Into this liquid, 
and at a temperature of about 140 deg., are steeped 
the boards which are to receive the treatment, care 
being taken to immerse them completely. The foam 
which gathers at first, called forth by the separation 
from the wood of the air and humidity It contains, dis- 
appears at the moment the wood thoroughly assimi- 
lates the temperature of the bath, which is then low- 
ered to 110 deg. At this point the sulphur becomes 
hard and, while the air contracts itself, the sulphur 
penetrates into the fibrous tissues, propelled by at- 
mospheric pressure. The boards are then slowly with- 
drawn from the bath, allowing a thin and even coat 
of sulphur to form and cover the wood, as any super- 
fluous surcharge can be removed only with the greatest 
difficulties afterward. This coat of sulphur has a 
vitreous appearance and forms a very tenacious crust, 
excluding all tendencies to chip or break. 

The degree to which the wood is impregnated varies 
according to the nature of the wood, the temperature, 
and the duration of the bath. It may be gaged by the 
increase in weight of the boards, which amounts to 
from 30 to 35 per cent where the process is conducted 
in an open receptacle, and to 100 per cent if in a vacu- 
um pan. Theoretically it may be said that a complete 
fullness of the pores of the wood would increase its 
weight by 200 per cent. 

In numerous experiments poplar was the best wood 
to take the sulphur treatment. Oak and pine wood 
do not admit of the process quite so favorably, because 
their dry distillation begins at 140 deg., which can be 
proved simply by observing that while the wood is im- 
mersed in the bath bubbles are continually rising, 
marking the escape of volatile substances. Moreover, 
the resin blackens the sulphur. The process in ques- 
tion has up to date been applied only to thin boards, 
but in view of the satisfactory results the hope is 
entertained of its soon becoming popular for timbers. 



NEW SULPHUR PROCESS FOR THE PRESERVATION OF 
WOOD. 

Consul R. M. Bartleman, writing from Seville, says 
that the faculty of wood to withstand atmospheric 
pressure is - so small, compared with its mechanical 
resistance, that a close study of new systems aiming 
at its preservation is of great interest industrially. 

All the wood preservative methods now employed 



BOLOMETRIC MEASUREMENTS IN WIRELESS 
TELEGRAPHY. 

The experiments in bolometric measurements carried 
out some years ago by C. Tissot, which were published 
in Inst. Elect. Engin. Journ., were in all respects sim- 
ilar to those of Duddell and Taylor with a sensitive 
thermo-detector placed in the aerial. This was in the 
form of a Langley bolometer, carefully insulated from 
heat disturbances by a vacuum jacket or otherwise. 
The sending and receiving aerials were "simple," i. e., 
direct connected. It was found that by varying the 
value of a non-inductive resistance arranged in series 
with the instrument in the receiving aerial there was 
a best value for the resistance from the point of view 
of the energy absorbed. Tests carried out in 1904, with 
aerials tuned to minimize the harmonics, up to dis- 
tances of 9 "kilometers showed that the received cur- 
rent varied inversely as the distance. These were ex- 
tended later to 40 kilometers, and agree with.. the law 
given by Duddell for greater distances. The results of 
Duddell and Taylor, which show that the effective 
value of the current observed is proportional to the 
square root of the number of wave trains per second, 
were also confirmed. The following figures show the 
variation of received current with distance; the send- 
ing current being 2.8 effective amperes with 26 sparks 
per second; at distances 1.15, 8.0, and 40 kilometers 
the received currents, were 8,290, 1,180, and 235 micro- 
amperes respectively, the product current X distance 
being 9,550, 9,450, an I 9,400 in the three cases respec- 
tively. These valuet: are likewise in agreement with 
Duddell's results. 



So 



Scientific American. 



August 4, 1906. 



THE SULPHUR MINES OF LOUISIANA. 

BT BAT ALLEN WILLET. 

The discovery that extensive deposits of sulphur ex- 
isted in the State of Louisiana was made several years 
ago, but until recently the substance could not be ob- 
tained from these beds, owing 
to the distance at which they 
are located from the surface 
and the foreign bodies which 
intervene. Indications of sul- 
phur have been found in vari- 
ous portions of Calcasieu 
Parish in the State named, es- 
pecially in the form of springs 
of water strongly impregnated 
with this mineral. One pros- 
pector succeeded in drilling 
through to the bed which is 
now being worked, and discov- 
ered that it was not only of a 
high grade, but over 100 feet 
in depth. 

For several years attempts 
to secure sulphur in commer- 
cial quantities failed, owing to 
a layer of quicksand which ex- 
ists above it. The thickness 
of the quicksand varies. The 
greater portion of the bed is 
estimated to range between 
100 and 200 feet, the sulphur 
itself lying at a depth varying 
from 600 to 800 feet. The 
problem of getting the sulphur 
through the sand without mix- 
ing the two • substances has 
been an extremely difficult 
one; but it has finally been 
solved to such an extent, that 

from this bed is now coming the bulk of the sulphur 
produced in the United States, if we except that se- 
cured from pyrites. 

Generally speaking, the following method is employ- 
ed in obtaining the sulphur: Wrought-iron piping is 
driven through the upper formation and the sand bed, 
by steam-driven apparatus somewhat similar to that 
employed in putting down tubing for petroleum wells, 
but the machinery required is much more powerful. 
The tubing utilized is of two sizes, one for the pass- 
age of the steam, the other for drawing up the sulphur. 



other material, and open at the top, so that its con- 
tents are exposed to the action of the sun and air. 
Here the sulphur is again solidified by natural evapo- 
ration, when, after being broken up into masses of 
convenient size for transportation, it becomes a com- 




Sulphui- Ready for Sliipment by Rail After Solidifying in the Drying Vats 



mercial product ready for shipment to the refinery or 
point of consumption. 

As mentioned above, the quantity of sulphur secured 
from the Louisiana deposit has already assumed such 
proportion, that with the exception stated it is furnish- 
ing the bulk of the American supply. The operations 
are as yet conducted by one company, and much secrecy 
is maintained as to the average output. The plant is 
now being enlarged on such a scale that the present 
output probably will be doubled, when all of the con- 
duits now being put down are in operation. With the 



additional conduits in service, the yearly production 
will be over one-third of the total quantity consumed 
in the United States, which at present averages about 
500,000 tons. But as yet only a small quantity of the 
deposit known to exist has been secured, for it has 
been traced a distance of fif- 
teen miles from the present 
workings. Excluding the sul- 
phur extracted from pyrites, 
the Louisiana deposit will 
yield far more than any other 
country where sulphur is se- 
cured from natural formation, 
with the exception of Italy, 
whose thousand mines furnish 
nearly 600,000 tons annually. 
The Italian sulphur in its 
original form, however, is far 
inferior to the American arti- 
cle, for the rock from which 
the commercial product is re- 
fined averages less than 20 per 
cent of pure sulphur. It is 
claimed that the Louisiana 
grade does not contain over 
2 per cent of foreign matter, so 
that it is available as it comes 
from the wells for many com- 
pounds into which it is manu- 
factured, while it can be refined 
at a minimum cost. While the 
exact percentage of pure sul- 
phur is not made public, its 
high grade is verified by the 
fact that it is sent away by the 
carload to various points of 
consumption in this country, 
and but a small quantity goes 
to the refinery. In fact, so 
much of It is being shipped to fertilizer works, that 
steamships leaving New Orleans have been known to 
carry as much as 1,000. tons as part of their cargo. 
It might be added that the material is transported 
in bulk like so much coal or iron, and is stored in 
the open air like this material. 

As the Louisiana deposit is further opened, it is 
likely that this State will yield the world's greatest 
tonnage of sulphur, when comparison is made with 
other deposits now being worked. Aside from Italy, 
Japan is the next greatest producer of crude sulphur. 
Most of the Japanese grade comes from Moyoro Bay, 
which is located on an island about 2,000 miles north 
of Yokohama. Here a formation of sulphur lies on the 
slopes of three volcanic mountains to such an extent 
that it is estimated fully 1,500,000 tons can be ob- 
tained by merely digging off the surface. At present 
only about 16,000 tons are being secured yearly, of 
which 10,000 tons are shipped to the Pacific coast of 
the United States. Outside of Italy and Japan, the 
United States has no other competitors of consequence. 
The only other American sulphur deposits being 
worked are in Humboldt County, Nevada, and near 
the town of Marysville in Utah, but neither of these 
yields a thousand tons annually. 

It is understood that at present about twenty pipe 
lines have been driven into the Louisiana bed, the 
material being extracted through tubing four inches 
in diameter. The maximum capacity of the plant will 
be about forty wells when the present enlargement is 
completed. The present industry is situated in what 
is known as the coast prairie, a short distance from 




General View of a Sulphur Mining Plant Which Yields 
a Thousand Tons of Sulphur DaiJy. 

The steam pipe is connected with a pump and boiler 
of sufficient power to force a jet from the surface to 
the sulphur. The contact of the steam with the mate- 
rial, which in its natural state is in a solid form, con- 
verts it into liquid; in other words, melts it so that it 
can be drawn up through the discharge pipe by means 
of air pressure. This is supplied by a series of power- 
ful compressors, which bring the liquid sulphur to the 
surface, in the same manner as a column of water is 
carried by pneumatic pressure for irrigation and other 
purposes, the conduits being installed in pairs side 
by side. 

The end of each discharge pipe is set in a vat of 
suitable proportions. This vat is usually a shallow 
excavation in the ground, lined with concrete or some 



Pumping up the Liquid Sulphur Into the Vats Where it is Evaporated. 
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the town of Lake Charles and in the southwestern part 
of the State. Geographically, it is believed to form a 
portion of what is called the Gulf coast oil belt, which 
includes the Jennings petroleum field, also the Beau- 
mont and other fields in eastern Texas. 

A RAILROAD COACH CONSTRUCTED IN FORTY HOURS. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

An interesting feat was recently performed at the 
Parel Works of the Great Indian Peninsula Railroad, 



When the task was resumed on Wednesday morning, 
the coach had reached the stage shown in our second 
photograph, which was taken immediately after start- 
ing. The underframe was completed and the roof laid. 
Of the total gang, sixty-six of the men were carpenters, 
and these now busily set to work preparing the doors, 
windows, seats, and other accessories, while nine up- 
holsterers were simultaneously engaged upon the 
cushioning and trimmings for the seats, blinds, and so 
forth. In the afternoon all erecting work had been 




Fig. 1.— Men and material Ready for the Start on Monday Morning at 8:30. 



which in view of the peculiar conditions prevailing, 
and the fact that it was accomplished entirely by 
native labor, proverbially ,slow, is most remarkable. 
In the early part of this year the company required a 
special type of trailer coach, to be used with a small 
tank locomotive, at extremely short notice. Under the 
circumstances, it was decided to test the capacity of 
the works and the native laborers in regard to rapid 
construction. 

Special drawings had to be prepared, and these were 
put in hand on March 1. As rapidly as possible the 
orders to prepare the material were assigned to the 
various departments, so that all material might be 
ready for assembling upon the same day. By the 26th 
of the month everything was in readiness, the consign- 
ments of the respective materials being delivered at the 
spot where the work of erection was to be carried out. 
The men, aggregating eighty-eight in number, under 
the direction of eight "maistries" and superintended by 
Mr. A. M. Bell, the carriage and wagon superintendent 
of the railroad, to whose courtesy we are indebted for 
the accompanying illustrations and details of the oper- 
ation, were drawn up, at 8:30 on the Monday morning, 
in the~manner shown in the first illustration. Punctu- 
ally at the half-hour they were set to work. The com- 
pany were divided into various gangs, each of which 
carried out a particular operation. Some commenced 
work upon the bogie trucks and steel underframe, 
while others prepared the sides, ends, floors, and roof. 
By the time work finished for the day at 4:30 in the 
afternoon, considerable progress had been made. 

It was. decided to carry out the work without undue 
pressure, no overtime being permitted, the length of 
the working day being limited to eight hours, which 
ordinarily prevails in the works. The men recom- 
menced work the following day at the same time in 
the morning, and maintained the excellent progress 
that had been established during the previous day. 
The underframe was sufficiently advanced for the 
superstructure, the end sections of which were quickly 
secured in position, while the floor gang at once 
entered and completed their work. During the after- 
noon the ribs for supporting the roof were fixed, and 
by the time work was discontinued for the day, the 
actual erection had been more than half completed. 



completed, and when the men finished, the body had 
received its first priming coat of paint. 

The next morning painting of the inside and outside 
of the coach was hurried forward. The outer cover- 
ing for the roof was attached, and the carpenters and 
glaziers fixed the windows and doors, while the up- 
holsterers ■ proceeded with the seats and trimmings. 



also completed, so that at 4:30 in the afternoon, when 
the third photograph was taken, the task was ended, 
and the coach ready for the rail. The actual working 
time spent upon the undertaking was forty hours, 
from the moment when the men set to work on Mon- 
day morning. 

In the construction of the 'carriage 600 feet of Aus- 
tralian timber was used, and all this had to be ma- 
chined, planed, cut, and accurately fitted. The wood- 
work department had to make 19 doors, 92 windows, 
and 92 shutters, which had to be hung and fitted. The 
engineering staff had to erect all the steel underframe, 
the necessary material for > 7 hich was simply delivered 
to the erecting point. 

The car upon which this . ndian record was estab- ' 
lished is of the typical local service variety. It meas- 
ures 62 feet in length by 9 feet 6 inches wide. The 
steel underframe is 60 feet over all, and is carried 
upon two four-wheeled bogies placed 40 feet apart from 
center to center. The internal fittings are somewhat 
intricate, as the coach is of the composite type, there 
being the conductor's compartment at one end, followed 
by the first-class accommodation, capable of seating 
six passengers. Then follows a spacious third-class 
compartment seating forty-eight persons, with a small 
compartment for the accommodation of twelve females, 
who in accordance with the Hindoo custom travel 
separately. 

Beyond this is a small space for the stowage of bag- 
gage. The car being intended for suburban work, run- 
ning in either direction, the seats are of the turnover 
pattern. 

The railroad authorities expressed themselves as 
highly satisfied with the efficiency of the staff, since 
the native is not apt to be hurried over his work. 
Fortunately, the men entered into the enterprise with 
commendable zeal, determined to establish a record 
for native labor. In such circumstances and under 
such conditions, it is difficult, even when a programme 




Fig. 2.— The Car on Wednesday Morning, at 8:30, After Sixteen Honrs Work. 



All the hard internal work was completed on this day, 
so that Friday could be devoted to carrying out the 
final finishing processes. On the latter day the final 
coats of paint and varnish were applied throughout, 
the electric light fittings installed, vacuum brake fitted, 
and various embellishments, such as door- handles, 
hand rails, and the like, applied. The lettering was 




of work is carefully -""drawn up, to adhere very rigidly 
to the details thereof, owing to the labor problem; but 
in this instance, owing to the organization of the 
European staff and their careful handling of the 
natives, the work was carried out without any diffi- 
culty. Had pressure been employed and overtime 
worked, the undertaking might have been completed in 
a much shorter time, but it was not deemed advisable 
to resort to such extreme measures in a torrid climate. 
At the same time, however, it demonstrated what can 
be accomplished with native labor when it is compe- 
tently handled. On Saturday morning the coach was 
officially inspected, and no traces of scamping, such as 
might have been anticipated, were discovered, the work 
being carried cut with as much care and thought as if 
undertaken in the normal manner. 



Fig. 3.-The Finished Gar on Friday at 4:30 P. M. 
A RAILROAD COACH CONSTRUCTED IN FORTY HOURS, 



Termination of tile Oli'lden Tour. 
As we go to press the last stage of the Glidden tour 
— 124 miles from the Rangeley Lakes, Me., to Bretton 
Woods, N. H. — is being traversed. Fifty-eight cars are 
still in the tour, thirty-six being contestants for the 
Glidden Trophy, and fourteen of these still having per- 
fect scores. In order to eliminate some of the latter, 
checkers were placed every 15 miles apart instead of 
every 25. In all probability ten or a. dozen cars will 
finish the tour on an equal footing, and consequently 
no one car can be said to have won the trophy. The 
tour has given a complete demonstration of the ability 
of the American machine to traverse, at a relatively 
high speed and without serious breakdowns, the worst 
roads in civilized communities in North America. 
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RECENTLY COMPLETED BATTLESHIP " NEBRASKA." 

The largest class of battleships of the United 
States navy is the "Georgia" class, which comprises 
five ships — the "Georgia," "Nebraska," "New Jersey,'' 
"Rhode Island," and "Virginia"; and of these the last 
to be completed will be the "Nebraska," which forms 
one of the subjects of illustration on the front page of 
this issue. Especial interest attaches to this ship be- 
cause of the fact that she was built in the young State 
of Washington and at the thriving city of Seattle, 
which, a quarter of a century ago, was not much more 
than a village in size. The construction of a modern 
battleship calls for the highest skill and a thoroughly 
complete and. costly shipbuilding plant, and that this, 
great vessel, with a displacement of about fifteen thou- 
sand tons, should have been built and engined in an 
industrial center so modern is certainly a striking evi- 
dence of the material development of this flourishing 
maritime city of the extreme- Northwest. 

The "Nebraska" and her sisters are distinguished' 
among battleships by the extraordinary concentration 
of fire of the guns of the main battery of which they 
are capable, being in this respect, at least in the num- 
ber, if not in the weight of shell which they can de- 
liver in any direction, unsurpassed either in our own 
or any other navy. This concentration is obtained by 
the method of mounting the 8-inch guns, of which four 
are carried at the great elevation of 32 feet upon the 
roofs of the turrets containing the 12-inch guns. The 
other four 8-inch are mounted amidships, 26 feet above 
the water, in two turrets, one on either broadside. 
This disposition enables the "Nebraska" to concentrate 
two 12-inch and six 8-inch guns directly ahead or 
astern, while on either broadside she can deliver the 
fire of four 12-inch and. six 8-inch, guns.- In the sec- 
ondary battery she carries .in broadside on the-gun 
deck twelve 6-inch rapid-fire .gun's, ,and for repelling 
torpedo attack she mounts twelve 3-inch; ..twelve 
3-pounders, and eight 1-pounde'rs.' :She also carries two 
3-inch field guns and eight small-caliber automatic 
guns. Her torpedo armament is .also an exceedingly 
powerful one, consisting of four of the new 21-inch 
torpedoes driven by turbine engines, of the kind de- 
scribed in the Scientific American of January 6, 1906, 
which are capable of a speed of 36 knots at a range of 
1,200 yards, and a speed of 28 knots at a range of 
3,500 yards. 

The distribution of armor on the "Nebraska" is as 
follows: She carries a water-line belt which is con- 
tinuous from stem to stern and varies in thickness 
from 11 inches amidships to 4 inches at the ends. 
With this is associated a deck 3 inches in thickness. 
The main barbettes and turrets carry 10 inches of 
armor and the secondary turrets 6 inches. The broad- 
side battery is protected by side armor 6 inches in 
thickness which extends between the main barbettes 
from the top of the main armor belt to the upper deck. 
There are 9_ inches of armor on the conning tower, and 
the 14-pounder guns also are protected by 2 inches of 
armor. The total weight of armor is 3,690 tons. 

The ship is driven by twin reciprocating engines, 
which are designed to give a speed of 19 knots with 
19,000 horse-power. The maximum coal supply is 1,700 
tons. 

The ship has a water-line length of 435 feet; her 
beam is 76 feet 2%, inches, and her maximum draft 
26 feet. Her complement of officers and men will con- 
sist of 41 officers, 675 enlisted men, and 60 marines. 
On her builders' trial, carried out on July 2 of this 
year, she made a speed of 18.95 knots. 



OUR LATEST BATTLESHIPS, "SOUTH CAROLINA" AND 
" MICHIGAN." 

The recent letting of contracts for the construction 
of the two new battleships "South Carolina" and 
"Michigan" to the Cramp Ship and Engine Building 
Company and to the New York Shipbuilding 'Company, 
has brought these two formidable vessels into special 
prominence, and a description of the leading features 
of their design will be timely. 

Particular interest attaches to these vessels because 
of the fact that they are the first battleships to be 
designed by our Navy Department subsequently to the 
conclusion of the Russo-Japanese war, and that in 
their design they embody the valuable experience gath- 
ered during that great conflict. The most marked 
feature is the complete elimination of the intermediate 
battery, which in our earlier ships consisted of a large 
number of 5-inch, 6-inch, 7-inch, or 8-inch guns. The 
customary number of guns in the main battery has 
been doubled, so that instead of four 12-inch carried in 
two turrets, the new ships have eight such guns mount- 
ed in four turrets. The numerous battery of small 
rapid-fire guns is retained, since its service will always 
be necessary for the repelling of torpedo-boat attack. 
In length and displacement the new vessels are ap- 
proximately the same as their predecessors, the "Louis- 
iana" and "Connecticut," though with greater beam 
and % knot more speed. They are also more effective- 
ly armored than those ships, and in fighting power 
they are believed to be vastly superior; that is to say, 



if the -new- theories as to the probable tactics of future 
naval conflicts prove to be correct. 

The general dimensions of the. vessels are as follows: 
The length on. the load water line will be 450 feet; 
the breadth is greatly increased over that of the "Con- 
necticut," beiag 80 feet 2% inches. The mean draft at 
trial displacement must not exceed 24 feet 6 inches, on 
which draft the displacement must be 16,000 tons. 

The General Appearance of the New Battle- 
ships.— The two ships when completed will, in appear- 
ance, be distinctly different from any of our other 
battleships. The most noticeable feature, of course, 
will be the four 12-inch turrets and their guns, 
mounted in pairs on the axial line of the ship, two 
forward and two aft of the superstructure. The 
doubling up in the number of 12-inch turrets, and the 
placing of them one ahead of the other, has neces- 
sarily shortened the length of the superstructure, and 
crowded the masts, smokestacks, etc., into a shorter 
space amidships, a fact which is readily noticeable on 
looking at the engraving of the new ships. In order 
to save weight the freeboard of the ship has been 
reduced by the depth of one deck, or about 8 feet, from 
aft of the superstructure to the stern. Hence the 
"South Carolina" and "Michigan," while they will have 
the same freeboard forward as the "Connecticut" and 
"Louisiana," will have a lower freeboard by about 
8 feet throughout the after third of the vessels' length. 
The most forward pair of 12-inch guns is carried at 
about the same height as the 12-inch guns of the 
"Connecticut," or say about 24- feet above the water 
line. Immediately abaft of these is the second pair of 
forward 12-inch guns, whic^h are so mounted as to Are 
clear across the roof of tha forward turret, the bar- 
bette- -for these guns being increased in height by about 
8 feet in order to give the .requisite elevation. The 
guns have the great command of 32 feet above the 
water line. The after pair of turrets with their four 
guns are mounted similarly, although at an elevation 
in each case 8 feet lower than that of the forward 
guns. 

The shortening of the superstructure has been 
accompanied also by a moving of the two military 
masts toward the center of the vessel, and a distinct 
novelty is seen in the placing of these masts, not on 
the longitudinal axis of the ship, but diagonally, the 
forward mast being moved over to starboard and the 
mainmast to port. Advantage is taken of this new 
position to mount the boat cranes on these masts, 
with, of course, a considerable saving of weight. 

Armor and Armor Protection. — The armor protec- 
tion has been exceedingly well worked out, and forms 
one of the most commendable characteristics of these 
vessels. Its most important element is a water-line 
belt 8 feet in width, and more than 300 feet in length. 
The midship portion of the belt varies in thickness 
from 11 inches at the top to 9 inches at the bottom, 
while that in the wake of the magazine is 12 inches 
thick at the top and 10 inches at the bottom. The 
casemate side armor above this water-line belt is 
nearly 300 feet long; it will be 8 inches thick at the 
top, 10 inches at the bottom, and will be about 8 feet 
1 inch wide amidships. This is a casemate protection 
which, in extent and in thickness, has never been ap- 
proached in- our previous battleships. Triangular 
athwartship armor, 10 inches thick, will be fitted at 
the after end of the belt armor, between the slope of 
the protective deck and the extension of the flat pro- 
tective deck. Also- an athwartship armor bulkhead, ex- 
tending entirely across the ship between the upper 
platform and the protective deck, will be fitted -at 
the forward end of belt. This will be 10 inches thick 
throughout. Furthermore, an athwartship casemate 
armor bulkhead will be fitted between the shell plating 
and the barbettes between the berth and main decks 
at forward and after ends of casemates; this will be 
8 inches in thickness throughout. 

Barbette Armor. — The forward barbette extends 
from the protective deck to about 4 feet above the 
upper deck, and it varies in thickness from 10 inches 
to 8 inches, according as it is flanked by the side 
armor of the ship. The after forward barbette extends 
to a height of about 12 feet above the upper deck, and 
carries the same general thickness of armor. The for- 
ward after barbette extends from the protective deck 
to 12 feet above the main deck, and the barbette aft 
of this extends from the protective deck to 4 feet 
above the main deck. In the case of each of the four 
turrets, the port plate will be 12 inches in thickness, 
the rear and side plates 8 inches, and the top plates 
2% inches in thickness. 

The vessels will be propelled by vertical twin-screw 
four-cylinder triple-expansion engines of 16,000 horse- 
power. The steam pressure will be 265 pounds in the 
high-pressure valve chest, and the revolutions per min- 
ute will be 125. Steam will' be supplied by twelve 
water-tube boilers fitted with superheaters, carried in 
three water-tight compartments. The vessels will be 
lighted throughout by electricity, and the operation of 
the turrets, ammunition hoists, and, indeed, most of 
the mechanical work throughout the ship, will be per- 
formed by electrical power. The coal bunkers will be 



arranged with a direct reference to the rapid and 
efficient supply of coal to the fire rooms, and with 
especial reference to efficient water-tight subdivision 
of the vessel. There will be provided for coaling the 
ships not less than five winches, ten booms, wire 
spans, with the necessary whips at all the usual 
chutes and other openings, special provision having 
been made.for the rapid coaling of the vessels. There 
will be a bridge both forward and aft, built according 
to the latest practice. The masts will be fitted with 
searchlight platforms, and arranged for wireless teleg- 
raphy. There will be one signal yard on each mast, 
a battle gaff on the mainmast, and a lookout platform 
on the foremast. 

Distribution of Weight. — It is instructive to study 
the distribution of weights in these new vessels; the 
guns, mounts, ammunition, and ordnance stores will 
represent about 7 per cent of the trial displacement; 
the motive power, including engines, boilers, piping, 
etc., about 10 per cent, and the total armor protection 
reaches the great figure of more than 25 per cent of 
the trial displacement. 

Concentration of Fire. — It will be seen at once that 
by arranging the two extra pairs of 12-inch guns at a 
sufficient height to enable them to be fired across the 
roofs of the adjoining turrets, the theoretical all-round 
concentration of Are is remarkably powerful. For- 
ward, when in pursuit of the enemy, or when fighting 
in the end-on position, it will be possible to concentrate 
four 12-inch guns, which is double the number that 
can be trained in a similar direction on the "Connecti- 
cut" and "Louisiana." Aft there is a similar concen- 
tration of four 12-inch guns, while on the beam these 
ships will be able to train eight 12-inch guns. 

In a previous issue of the Scientific American we 
have criticised this method of placing the armament, on 
the ground that previous experience with the "Oregon" 
and her class showed that if heavy guns were fired 
across the roofs of the adjoining turrets, the work of' 
the gun crews in these turrets would be seriously inter- 
fered with. We are informed, however, that particu- 
lar attention has been given by the Navy Department 
to this difficulty, and that by virtue of the improved 
sighting ports and the closely-fitting port shields em- 
ployed, and other arrangements, it will be possible, 
in an emergency, to fire any of these 12-inch guns in 
any position of training without serious interference 
with the work of the other gun crews. If this should 
prove to be the case, our Navy Department will be the 
subject for congratulation on having produced, in pro- 
portion to their displacement, by far the most power- 
ful fighting ships built or building in the world to-day; 
for it must be remembered that these vessels are of 
but 16,000 tons displacement, while the latest battle- 
ship designs of other governments are of from 18,000 
to 19,000 tons displacement. 

There are many novel details of construction in 
these vessels, which, for obvious reasons, it is not 
expedient to make public at the present time — such, 
for instance, as the more complete water-tight subdi- 
vision of the vessel, and provision against heeling due 
to damage in action; and the protection of the vessels' 
longitudinal strength when damaged by gun fire, the 
provision of adequate longitudinal strength being par- 
ticularly important in view of the concentration of the 
weight of the barbettes and heavy guns so near the 
extremities of the ship. 



Distribution of Patent Office Models. 

It appears, according to an act of Congress passed 
on June 22^ 1906, the Secretary of the Interior is 
authorized to dispose of a part or of all the model 
exhibit of the Patent Office, either by sale, gift, or 
otherwise. Acting Commissioner E. C. Moore has 
issued a notice to the effect that immediate requests 
from polytechnic schools and colleges having technical 
courses for portions of the exhibit will be considered 
in the disposition of the models. 

It is presumed that the pressing need of additional 
space in the Patent Office building is the reason for 
this general clearing out of models. 

An opportunity is now afforded for technical schools 
to secure models of inteiasting and well-known inven- 
tions pertaining to im ortant industries. Inquiries 
should be addressed to the Commissioner of Patents, 
Washington, D. C. 



According to the recent report of the British con- 
sul for New Caledonia, the indigenous Canaques are 
rapidly becoming an extinct race. Owing to the in- 
roads of disease, more especially the more virulent 
maladies of phthisis and leprosy, combined with the 
abuse of alcoholic liquors, the natives are becoming 
greatly degenerated, and the people do not now num- 
ber more than 17,000 souls in all. Although the dis- 
posal of spirits is forbidden to the natives, they yet 
obtain enormous quantities by surreptitious methods, 
and it kills them very quickly. Moreover, the chil- 
dren now born are for the most part very stunted and 
seldom attain adult age. The consul is of opinion 
that it will not be many years before the Canaques, 
become totally extinct. 
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Return of Finlay's Periodic Comet. 

BY PROP. WILLIAM R. BROOKS, SMITH OBSERVATORY. 

Finlay's periodic comet, recently detected on its 
return by Koph at Heidelberg, was observed at this 
observatory on the morning of July 19 with the 10-inch 
equatorial refractor. Its position at that time was 
right ascension 23 hours 53 minutes 30 seconds; decli- 
nation south 13 deg. 3 min. This places it on the tail 
of Cetus, and rather singularly, quite close to the place 
where the writer discovered an interesting periodic 
comet in July, 1889, having a period of about seven 
years. 

Finlay's comet is at present slowly moving in a 
northeast direction. It is a faint telescopic object 
at present, slightly oval in form, with the major axis 
in an east and west direction, with no central con- 
densation and no tail. The comet, however, will in- 
crease in brightness until the first week in September, 
when it arrives at perihelion. 

This comet was discovered by Finlay at the Cape of 
Good Hope on September 26, 1886, and was observed 
for several weeks by the writer from the old Red 
House Observatory. The period of this comet's revolu- 
tion about the sun is about six and one-half years. It 
was quite generally observed at its first return in 
1893, but at its next return, in 1899, the comet was 
in such an unfavorable position that it escaped observa- 
tion. At this, its third return, it is very favorably 
placed for observation' in the eastern morning sky. 

From the following ephemeris the general path of 
the comet may be seen, and its place projected for a 
little time beyond the dates here given: 

R. A. Dec.S. 

July 25 h. 48 m. 7 deg. 59 m. 

July 29 1 h. 21m. 5 deg. m. 

August 2 1 h. 56 m. 1 deg. 42 m. 

North. 

August 6 2 h. 36 m. 2 deg. 35 m. 

The comet, it will be seen, is moving along the back 
of Cetus. On August 2 it will be nearly between the 
stars Alpha and Mira, and early the following week 
in the head of that large constellation. 

— • ■ ■ ■ ♦ 

How Alcohol is in ade from Potatoes in Germany and 
How the Government Controls Its Production. 

The potatoes (which must be produced on the land 
of the proprietor) are first washed by machinery. 
They are then steamed and pulped, and driven through 
a strainer into the mash-tun where they are mixed 
with a small percentage of malt. The wort is then 
passed into the fermenting vats. Bach vat is gaged, 
and its content marked on the outside, together with 
the number of the vat. The wash is left to ferment 
for thirty hours, and is then conveyed to the still, 
which is of the patent still type. On issuing from the 
condenser the spirit passes first through a domed glass 
case- in which is a cup. In this cup, into which the 
spirit flows and from which it overflows, there float a 
thermometer - and a hydrometer, to indicate the 
strength of the spirit passing. From this apparatus 
the spirit flows into a (Siemens) meter, fitted with an 
indicator which records the quantity, reduced to the 
standard of pure alcohol, of spirit transmitted, and 
from the meter the spirit passes on to the receiver. 

The system of control in Germany does not require 
the continuous attendance of exci.se .officers, but js com- 
pounded of (1) mechanical cofitriv,ances, (2) book en- 
tries, and (3) liability to visitation at any time. 

(1) Mechanical .ContriYances:— Up. to the . point at: 
which the wash passes 'into the still, these are limited 
to the gaging of the vats . and -to the. plumbing under 
revenue seal of all joints ofth.e pipes leading from' the 
vats to the stjll.- From 'that- point onward to the 
receiver every vessel is locked and sealed, and no access 
to the spirit can be obtained by the distiller. 

In the small distilleries the meter, which no doubt 
is an expensive apparatus, is dispensed with, and the 
quantity of spirit distilled is ascertained by the excise 
officer from the receiver. Whether there be a meter 
or not, the receiver is of course under lock, and is not 
accessible to the distiller. 

(2) Book Entries. — The regulations require entry of 
the quantity of materials used. But this is regarded 
as of little practical value, and little attention is paid 
to such records. It is manifest that they cannot be 
susceptible of any real check. 

The important entries are those of the times of 
charging and discharging the several fermenting vats, 
arid of the quantities of wash in each. These entries 
can of course be checked against the spirit found in 
the receiver, and on them is computed the vat tax and 
the distillery tax, which have to be paid by the dis- 
tiller. 

(3) Liability to Visitation. — It will be seen that the 
control under (1) and (2) provides no security against 
abstraction of wash from the fermenting vats. Visita- 
tion at frequent and uncertain intervals would seem 
to be an essential feature of the system. Visits of 
excise officers are even unpleasantly frequent. Whether 
they are so in more remote distilleries may be open to 
doubt. 

In any case the system of control rests so heavily 



upon confidence that, while it may be satisfactory with 
a low duty on spirits and with a system of rebate's of 
duty that makes the excise a source of profit to the 
smaller distiller, it could not safely be adopted-where 
the duty is high and invariable in its incidence. 

The. vast majority of German agricultural distilleries 
are to be found in the eastern provinces of Prussia 
and Saxony, where the soil is poor, and the cost of 
conveying agricultural produce to a remunerative mar- 
ket is high. 

In normal years the return from potatoes used in 
the agricultural distilleries does not exceed some $5 per 
ton (exclusive presumably of bonuses), and in many 
cases is less. The average is about $4.50 per ton. 

The yield of alcohol from a ton of potatoes may be 
taken at about 25 gallons of pure alcohol, or about 44 
proof gallons. 



selves do not exceed half an inch in length. In this 
way it is possible to record a story lasting about four 
minutes upon one plate. Very slight alterations are 
necessary to the projecting lantern, and by revolving 
the plate the pictures are thrown upon the screen. 



Thunderstorms and Electric Wiring. 

To the Editor of the Scientific American: 

As a matter of interest and instructive value to your 
many readers, I am reporting an unusual and signifi- 
cant incident that occurred at the branch office of the 
Scientific American at Washington, D. C, during a 
thunderstorm on the 11th of July, 1906. 

During the progress of the storm, lightning struck 
the electric wires that'supply the office ! with light and 
power. The fuses of the various lights and fans were 
instantly burned out, and simultaneously therewith a 
torrent of water poured from the floor of the building 
where the wires entered, evidently flowing from the 
water pipe supplying the various radiators of the 
water-heating system, which, as is usual, had not been 




HOLE BURNED IN A WATER PIPE BY LIGHTNING. 

cut off for the summer months, since it is not generally 
considered necessary or even desirable to do so. 

Careful inspection disclosed the fact that the elec- 
tric wiring was close enough to the water circulation 
pipe to permit electricity of high voltage to jump 
to the fine; ground connection which . the water 
pipe afforded, and in doing so it burned a hole fully 
three-eighths of an inch in the water pipe, with, the 
result above noted. I am inclosing you a section 
of the pipe showing the holes, of which there are two, 
a large and a small one, and also a piece of the wire. 
The torrent of water which immediately followed the 
discharge shows that the larger hole was the result of 
the discharge. The smaller one may have been pro- 
duced by s, ground during the removal of the pipe, as 
the water-heating engineer states that a flash occurred 
as the pipe was unscrewed preparatory to removing it, 
he having undertaken the work without opening the 
electric i witch. 

The losson which the incident teaches is, first, the 
value of adequate lightning arresters; and second, the 
importance of keeping all electric wiring away from 
water and gas pipes. The electric wires were properly 
insulated, and carried by porcelain sleeves through the 
wooden joists of the building, but the lightning's volt- 
age was heavy enough and the ground connection so 
good as to make the jump possible. If the pipe had 
been a gas instead of a water pipe, needless to say a 
fire would have occurred, which would have been dif- 
ficult to control in daytime, and disastrous at night. 

Washington, D. C. Edward W. Byen. 
« ' i i > 

A London inventor has succeeded in evolving a novel 
improvement upon the ordinary celluloid film used for 
cinematographic purposes. The pictures are taken in 
a spiral manner upon circular glass plates, thereby 
enabling a long series comprising several hundred pic- 
tures to be Contained in a small space. The diameter 
of the plate is 15 inches, while the photographs them- 



TONNELING THE EAST RIVER. 

Subaqueous tunneling, particularly In soft ground, is 
hardly past the experimental stage, despite the fact 
that its history dates back to the time of the Assyrians, 
who built a tunnel 15 feet high and 12 feet wide under 
the Euphrates River. It may seem remarkable that 
such an engineering enterprise could have been carried 
out before compressed air was known, but the ancients 
often displayed remarkable originality and simplicity 
in their methods of overcoming apparently insurmount- 
able difficulties. The idea of tunneling the Euphrates 
proved no great problem to them. They merely di- 
verted the course of the river, built up their brick tun- 
nel in the dry bed, and then restored the waters to 
their original channel. 

Strictly speaking, then, this work was not of a sub- 
aqueous character, so that the true history of sub- 
aqueous tunneling in soft ground properly begins with 
the Thames tunnel, which was built about eighty years 
ago. Since then, a dozen or more such tunnels have 
been built, but despite the experience they afforded, 
there is still a great deal to learn on the subject. Each 
tunnel has its own individual characteristics, and offers 
its own puzzling problems. For example, three differ- 
ent lines of tunnels are now being built under the East 
River, two of which are within a half mile of each 
other, yet the material through which they are being 
cut is different in each case and, furthermore, is of an 
entirely different character from that encountered in 
the Harlem River and the Hudson River. Not only do 
these tunnels differ in the nature of the soil and rock 
through which they pass, but also in their depth below 
the surface of the water and in their size, which varia- 
tions govern the air pressure necessary in the tubes 
and working chambers and introduce complications that 
do not appear at a casual glance. 

The furthest advanced of the tunnels now building 
under the East River is the Rapid Transit Subway 
tunnel, which comprises two tubes running from the 
Battery to Joralemon Street, Brooklyn. At present, the 
two shields of the northern tube are less than 800 feet 
apart, while 940 feet of rock and sand intervenes be- 
tween the headings of the southern tube. 

Before commencing these tubes, careful borings were 
made in the river bed along the line of the tunnel. At 
first, wash borings were made, these consisting in sink- 
ing a tube into the river bed with a water jet until it 
struck rock. The mud and sediment in the tube indi- 
cated the nature of the materials of which the river bed 
is composed. A large number of these borings were 
made. They might be called soundings rather than 
borings, because they did not penetrate the rock but 
merely indicated the dejth below water level at which 
rock was encountered. Such borings in themselves are 
apt to be quite misleading, because only the surface of 
the rock is indicated and there is no way of determin- 
ing whether the rock is solid or merely a large bowlder. 
Only by diamond drill borings into the rock itself car- 
ried below the depth of the tunnel floor, is it possible 
to make an accurate estimate of the conditions which 
vill be met when driving a tunnel. With a diamond 
drill a core is cut. out which serves as an actual sample 
of the rock or other materials encountered; consequent- 
ly it was decided to verify the wash boring statistics 
with diamond' drill borings. But the driving of a 
diamond drill boring from the surface of a body of 
water subject to such tidal currents as prevail in 
the East River is no small task. In borings of 
this type it is imperative that the drill be kept in 
perfect vertical alignment. This necessitated the 
building of a firm, stationary platform in the river 
wherever a boring was to be made. A pile driver 
was used to carry the drill-operating mechanism, 
and the working platform was supported on piles driven 
into the river bed. Much difficulty was experienced in 
maintaining the working platform, as barges in the 
river were frequently swung by the tide against the 
piles, knocking them down or out of alignment. Sev- 
eral drills were lost by accidents of this character. But 
results proved that the precaution of verifying the wash 
borings was well taken.- The original profile showed 
rock near the Brooklyn shore, but when the rock was 
drilled, it was found to be merely a large bowlder be- 
neath which, in the line of the tunnel, there was noth- 
ing but soft material. Discrepancies were also found 
in other places, so that the true profile whicu we pub- 
lish here differs very much from the original one based 
on wash borings. 

The rock profile along the New York and Long Island 
Railroad tunnel at 42d Street, popularly known as the 
Belmont tunnel, was also based on diamond drill bor- 
ings and a number of wash borings. A novel method of 
establishing working platforms for the borings was 
used. The water here was deeper than at the Battery 
ahd pile foundations were out of the question. Instead, 
a steel tower 68 feet high was procured, one which had 
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been used in raising the girders of the 72d Regiment 
Armory; the tower was anchored at the desired places 
and a platform at the top provided a substantial work- 
ing base. The tower weighed about five tons and a 
pile driver was used for lifting it and moving it about. 
The anchors were attached by cables both to the top 
and to the bottom of the tower, and by means of tackle, 
the anchor lines were 
drawn in or let out to 
adjust the position of the 
working platform. The 
tide at this part of the 
river has a velocity of 
fully five miles an hour 
and this speed is often 
greatly increased by the 
action of the wind. As may 
well be imagined, the diffi- 
culty of properly anchor- 
ing the tower was great. 
Three times the tower was 
overthrown by the strong 
current before it could be 
properly anchored. Eventu- 
ally the task was accom- 
plished, however, and we 
illustrate herewith the pro- 
file taken from these bor- 
ings and which has so far 
proved to be correct. 

In laying out the course 
of the tunnels of the Penn- 
sylvania, New York and 
Long Island Railroad at 
32d and 33d Streets, no 
diamond drill borings 
were made in the river, 
but wash borings were 
made about one hundred 
feet apart along the line 
of each pair of tunnels. 
However, the precaution 
was taken of blasting 
the rock wherever it was 
encountered. If the rock 
were merely a bowlder, it 
would be shattered by the 
blast, permitting the bor- 
ing to be carried down fur- 
ther. If the boring could 
not be continued, it indi- 
cated solid rock or at least 
a bowlder so large as to 
present about the same dif- 
ficulties as would be Of- 
fered by solid rock. 

The tunnel at the Bat- 
tery has been built through 
rock for a distance of 
about two thousand feet 
from the bulkhead line at 

the Battery. No shield was necessary in this section 
and the excavation was carried on under normal air 
pressure. One of our illustrations shows the method 
of lining this portion of the tunnel, the hydraulic 
erectors being carried on a crane traveling along the 
spring line of the tunnel. Just now the tunnel is 
emerging from the rock and a shield has been erected. 
On the Brooklyn side the tubes were pushed through 
soft mud and sand, but at present writing they have 
entered a reef at the center of the river. Very rapid 
progress was made through the soft material. A mod- 
erate pneumatic pressure was used, so that the ma- 
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terial entering the shield near the floor was very fluid; 
as a result the shield was undermined and sank a few 
inches. This threw the tunnel out of grade and gave 
rise to the ' recent hysterical reports that the tunnel 
lining had buckled under the great weight of the 
river above. Except for this error which has now been 
corrected, no difficulties have been encountered. Most 




Section Taken Across the Pennsylvania Tunnels on the Manhattan Side. 



of the material which now lies between the headings 
is firm sand, and no doubt in a very short time this 
will be penetrated. 

So far, very little has been published about the Bel- 
mont tunnel. Through the courtesy of the chief engi- 
neer, Mr. St. John Clarke, and the chief assistant engi- 
neer, Mr. Allan Appleton Robbins, we have recently 
been accorded an opportunity to inspect the progress 
of this work. The tunnel comprises two tubes which 
will have a finished diameter of 15% feet. They are 
being driven from four shafts, one at each side of the 
river, one at Blackwell's Island reef in the center of 
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the river, and the fourth at Third Avenue and 42d 
Street. The work has been attacked in each direction 
from each shaft, making sixteen headings altogether. 
The tunnels have been carried about 700 feet through 
solid rock in each direction from the Third Avenue 
shaft. They will be extended westward as far as Park 
Avenue fully 40 feet below the present Subway. What 

terminal will be reached 
is unknown, but doubtless 
connections will be made 
with the New York Cen- 
tral Railroad. The shaft 
in the center of the river 
is located in a reef which 
is submerged except at 
high tide. Here two steel 
cylinders were used which 
were sunk under pneu- 
matic pressure to a depth 
of 10 feet in the rock. 
A large island, probably 
400 feet long by 100 
feet wide, has been built 
up on this reef. At the 
present, work has pro- 
gressed about 150 feet 
each way from the bottom 
of this shaft. As the tubes 
are run through hard rock, 
no pneumatic pressure has 
been found necessary. On 
the Manhattan side, the 
tubes have been driven to 
a distance of 100 feet be- 
yond the bulkhead line. 
Pneumatic pressure is here 
used because the work is 
carried on in a decayed 
rock which is somewhat 
seamy and treacherous. 
Normally the material 
holds the pneumatic pres- 
sure very well — in fact, al- 
most too well, because it is 
constantly necessary to 
blow off some of the com- 
pressed . air to provide 
fresh air for the working- 
men. Good progress is be- 
ing made through this ma- 
terial, as it is almost soft 
enough to be removed with 
pick and shovel. On the 
Long Island side, the ex- 
cavation has proceeded to 
a distance of 400 feet be- 
yond the bulkhead line, 
and is about to break out 
of the rock into softer ma- 
terial. At the present rate 
of progress, the tunnels 
should be completed in the course of a few months. 

The progress of the Pennsylvania tunnels has been 
recently given in these columns. In some respects, 
this enterprise presents the most difficult subaqueous 
work ever undertaken. The diameter of the tubes, of 
which there are four, is 23 feet. This is but 4 feet less 
than the diameter of the Blackwall tunnel, which was 
built by the same contractors, Messrs. S. Pearson & 
Son. Two of the tubes on the Manhattan side have 
been carried out of the rock and are being pushed for- 
ward through quicksand. In this material the shield 
is constantly sinking, and in order to maintain the 




Portion of the Subway Tunnel, Showing Method .of Erecting the Lining. The Traveling Crane Used in the Subway Tunnel. 
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grade of the tunnel, the lower jacks of the shield are 
kept 2 to 6 inches in advance of the upper ones. The 
shield is thus tilted upward and the tunnel lining at 
the -tail of the shield is built at about grade. No. set- 
tlement takes place except -where excavation is being 
carried on. In one of our illustrations, we show a 
shield of the type used. Bight of these shields are 
in service, four working from the 
Manhattan side and four from the Long 
Island side. It will be observed, in the 
front view of this shield, that a series 
of plates are being erected along the 
upper semi-circumference. These form 
a hood which is moved out ahead of the 
shields proper into the soft material as 
it is excavated. Two horizontal work- 
ing platforms are shown in the illus- 
tration, and these are also adapted to 
be moved forward together with the 
vertical partitions. When working 
through soft material, the front of each 
working chamber, of which there are 
nine, is inclosed by shutters to prevent 
the quicksand from flowing in and over- 
whelming the men. Owing to the mov- 
able platforms and hood, the work can 
progress separately in each chamber, 
the hood plates being gradually moved 
forward as the material is excavated, 
then the shutters, the partitions, and 
the platforms. After the excavation has 
been carried t6 a distance of 2% feet 
beyond the normal cutting edge of the 
shield, the latter is pushed forward by 
hydraulic jacks, overtaking the mova- 
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large diameter of the tubes, escape of air is inevitable. 
An escape of Ave thousand cubic feet per minute is 
not considered excessive; however, when more than 
this amount flows out, scows are towed over the leak 
and clay is. deposited on the river bed at this point. 
Some difficulty has been experienced, owing to the 
fact that the air occasionally finds its way through 




Making a Diamond Drill Boring from the Sunken Tower. 



"loe-Nalllng." 

The novice at carpenter work who experiences diffi- 
culty in driving a nail straight, will probably be at 
a loss to understand why any one should go to the 
trouble of inventing a nail which would bend as it 
sinks into the wood, but such an article has been 
made the subject of a recent patent. This nail is de- 
signed especially for the fastening of 
abutting pieces of wood together, in the 
manner technically known as "toe-nail- 
ing." In this operation it is necessary 
to drive the nail at such an angle that 
it will enter the second board against 
which the first one abuts, so that the 
two will be held together. The difficul- 
ty in the use of the ordinary nail for 
this purpose, is to drive it at just the 
right angle, so that it will take a proper 
hold of both pieces. With the new nail 
this is accomplished by making use of 
a peculiar plow-shaped end, which 
causes the nail to describe an arc as it 
passes through the wood. 
m n ♦ ii w 
The Current Supplement. 
The current Supplement, No. 1596, 
contains an unusual number of instruc- 
tive- articles. Mr. Prank C. Perkins de- 
scribes some novel electrically-operated 
coke-drawing machines. The status of 
the turbine as applied to marine work 
has been taken by Mr. Herbert C. Sad- 
ler as his subject. The Use of Alcohol 
as a Fuel for Gas Engines is the title of 
perhaps the most important article in 
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Profile of the New York and Long Island Railroad Tunnel. 



ble members and permitting a ring 
of the tunnel lining to be erected. 
One of our diagrams is a sec- 
tion of the shield, showing the 
double diaphragm used. The pri- 
mary object of this was to serve as 
an air lock between the front and 
the rear of the shield, so that a 
higher- working .pressure could be 
maintained in front of the shield 
than at the rear, thus permitting 
the work of carrying off the spoil 
to be done in comparatively low 
pressure. It will be observed that 
muck chutes pass through the two 
diaphragms and these are provided with doors, per- 
mitting the spoil to be locked through. In practice, 
however, it is found that the inconvenience and ex- 
pense of maintaining this difference in air pressure 
were greater than the advantages it offered. The air 
pressure at present maintained varies from 32 to 35 
pounds per square inch above normal. Owing to the 



Course of the Pennsylvania Tubes. 



Section of the Shield. 




Profile ot the Rapid Transit Subway Tunnel. 

some crevice to a considerable distance beyond the end 
of the tube. However, only one accident of a really 
serious nature has occurred. Considering the stupend- 
ous undertaking of simultaneously driving four tun- 
nels of so large a section through material of so treach- 
erous a character, the results so far obtained are 
remarkably creditable. 



the issue — important because of the 
passage of the bill which removes 
the tax from denaturized alcohol. 
Excellent diagrams accompany the 
article, showing various forms of 
alcohol carbureters and engines. 
Many dark spots in the Milky Way 
seem to be openings or holes in that 
wonderful zone of stars. These are 
described and commented upon by 
J. B. Gore. Another series of valua- 
ble alloys is published. Prof. H. M. 
Hough writes on the relative cor- 
rosion of wrought iron and steel. A 
ratchet - and - pawl - propelled - steam 
truck, with crankless engine and gearless drive, 
is described and illustrated. The ultramicroscope 
is an apparatus which in one respect very great- 
ly increases the power of the most perfect of 
ordinary microscopes. How it accomplishes this 
is described in a well-illustrated and exhaustive 
article. 




Front View of the Shield Used in the Pennsylvania Tunnel. Tail of a Pennsylvania Shield, Showing a Portion of Tunnel Lining Temporarily Erected. 
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AN AUTOMOBILE FOR RURAL FREE DELIVERY. 

BY WALDON FAWCETT. 

For several years past rural mail carriers in New 
England and certain other sections of the country 
which are favored with exceptionally good roads have 
employed automobiles in making postal deliveries and 
collections in country districts. A number of factors, 
however, operated against a general sanction by the 
Post Office Department for the use of the horseless 
vehicles by rural postmen as a class. These influences 
included the varying conditions of the roads in many 
parts of the United States; physical aspects of the 
country; unbridged streams; defective mechanism in 
the construction of some of the automobiles offered for 
such service, and ignorance on the part of many rural 
carriers in regard to the operation of the motor cars. 
Of late, however, conditions have appeared to be ripe 
for a much more general utilization of automobiles in 
this branch of the postal service, and action has been 
taken accordingly. 

Upon the recommendation of Fourth Assistant Post- 
master-General De Graw, who has general jurisdiction 
over rural free delivery, Postmaster-General Cortelyou 
has issued an order sanctioning the use of automobiles 
and motor cycles where the roads are maintained in 
good condition and the physical aspects of the country 
are favorable to the use of such cars. 
As a precautionary measure, the' De- 
partment reserves the right to re- 
quire rural carriers to discontinue 
the use of horseless vehicles, and 
resume the service of their routes in 
ordinary vehicles, if complaint ■ is 
made of unsatisfactory service aris- 
ing from the use of autos. 

The chief circumstance which in- 
duced the government to adopt this 
new policy of encouragement in the 
use of automobiles in rural free de- 
livery was found .in the recent manu- 
facture of a motor car designed ex- 
pressly for the rural postal "service, 
and which it is claimed not only 
remedies the defects found in the 
earlier motor 
cars tested in 
connection with 
rural mail carry- 
ing, but can also 
be furnished to- 
country postmen 
at a. price in the 
neighborhood of 
$460 each; ^or'- lit- 
tle moie than the 
average country 
postman might 
be called upon -to 
expend for atearh 
of horses * and a 
vehicle,, with 
which to traverse 
his route under 
the old condi- 
tions. 

The new auto- 
mobile during the 
past few weeks 
has been subject- 
ed to the best of 
all tests — practi- 
cal service on 
various rural 
mail routes in the 
States of Virginia 

and Maryland, These demonstrations will 'be repeated 
some six months hence,; in oijde'r- that the government 
officials may -have. an, opportunity, to observe the be- 
havior of the ,veh'irt&'on-vrGa ; ds;otidked"with snow ani 
in the face of n\^inter;c'oadiHtons in general. 

This unique p9^L,"feetor car, is an Orient f riction- 
|M«C; buckkQanJ, with a seating capacity of two per- 
sons. Iris fitted with a mackintosh buggy top, and 
on the forward part of the body is mounted a case 
divided into pigeon-hole compartments for holding the 
mail. The weight of the car is 600 pounds, and with 
a carrier and the maximum quantity of mail matter 
to be transported on any trip, the gross weight would 
probably be considerably less than 900 pounds. The 
maximum speed of the car is 25 miles, and the normal 
speed on ordinary roads is 15 to 18 miles per hour. 
The manufacturers claim that the hill-climbing power 
of this type of car exceeds that of any other motor car, 
regardless of horse-power or weight, and in actual 
tests machines of this design have ascended grades of 
32 per cent. 

The propulsive power is furnished by a single-cylin- 
der, air-cooled motor of four horse-power. A three- 
blade fiber fan mounted on the front of the cylinder 
assists in the air-cooling properties. The motor con- 
sumes about one gallon of gasoline per thirty-five 
miles, and the capacity of the gasoline tank is three 



and one-half gallons. The average length of- a rural 
free delivery route is twenty-four miles, and the intro- 
duction of an automobile on any route, with its con- 
sequent saving of time, makes necessary an entire rear- 
rangement of the carrier's schedule. 

m i » > m 

Seasickness and Equilibration of the Eyes. 

Many people have no doubt noticed, when traveling 
by sea, that the motion of the ship could be seen very 
distinctly, even when there were no hanging lamps, 
draperies, or fixed points, such as the horizon or clouds, 
within range of sight. 

Some may think that seeing the motion in this way 
is due to the imagination receiving its suggestions 
from the motion of the internal organs, and especially 
the stomach, for L am here supposing the body to be 
held perfectly rigid. 

From observations which I have recently made it 
seems evident to me that the cause for seeing the 
motion is entirely different. 

In the first place, you can always see the motion a 
fraction of a second before you begin to feel it. In the 
second place, you cannot see a perfectly horizontal mo- 
tion or a gentle vertical (heaving) motion. In the 
third place, watching a fixed point close to you, such 
as a pattern on a carpet, when the ship is pitching and 
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New Automobile for 'Rural' Free 'Delivery,' Now Undergoing. 
Government Tests. 
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rolling, is far- more - 
tiring to the eye- 
sight than when 
the ship is motion- 
less or r u nning" 
perfectly - steadily? 
All this points -to 
the appearance be 2 
ing due to : a 'true 
relative motion "of 
the eyes to the 
ship. 

The eyes are sus- 
pended in their 
muscular settings, 
much in the same 
way as are. ships' compasses in their binnacles. The 
eyes are, furthermore, perfectly balanced, so as to 
make their muscular displacements as little tiring as 
possible. In their normal position, the pull of gravity 
is exerted vertically through their centers, and the 
muscular mechanism is compensated for gravity. 

Any angular change of position will displace the 
eyes just as it displaces the stomach, excepting that 
the eyes, being a great deal more sensitively suspended, 
will register the displacements more quickly. It is 
not, however, the motion of the eyes which strains the 
eyesight, but the act of resisting this motion. 

If, with your eyes shut, you attempt to fix the mental 
representation of a point, which a moment previously 
you were watching with eyes wide open, you will find 
that, after one or' two motions of the ship, the bodily 
feeling will precede any visual sensation which your 
imagination can conjure up. The imaginary point is 
no longer fixed, but follows the eyes as they let them- 
selves go to the motions of the ship. No strain of the 
eyesight is caused by a muscular resistance, and the 
displacements, while felt, can no longer be seen. — 
Alfred Sang in Nature. 



The deepest colliery shaft in Germany at the present 
time is the No. 3 shaft of the Morgenstern Colliery at 
Zwickau, which is 1,082 meters deep. 



A MECHANICAL ELECTRO-PLATING APPARATUS. 

BY A. FREDERICK COLLINS. 

It is well known that before articles can be electro- 
plated they must be cleaned, both mechanically and 
chemically. Prior to the invention of the arrange- 
ment here described and illustrated, it has been the 
practice to place the articles in a jar or sink, or to 
string them on wires, when they are carried through 
a concentrated solution of lye, then cyanide and water, 
or a mixture of suitable acids, as the case may be, 
and then transferred to an ordinary plating tank. 

The cost of plating small articles by this method was 
not only excessive, but the work done was far from 
good. These features led to the employment of plating 
barrels. The merits of plating barrels were not to 
be ignored, whatever their disadvantages might be; for 
by their use much time was saved. It was therefore 
unfortunate that the plating barrel had, in almost 
every case, to be abandoned, owing to imperfections. 

In the Hanson & Van Winkle mechanical electro- 
plating apparatus these defects have been eliminated, 
marked improvements made, and a machine evolved 
that is commercially perfect. Batches of the very 
smallest articles, such as screws or pins, or of pieces as 
large as stove legs and pulley wheels, may be plated 
with nickel, brass, copper, or zinc, entirely doing away 

with the handling, 
labor, and cost of 
wire formerly 
used in string- 
ing. 

Briefly, the ap- 
paratus consists 
of a plating bath 
in which a cylin- 
drical or other 
shaped barrel 
made of wicker- 
work or any suit- 
able material, is 
completely sub- 
merged. In this 
barrel is then 
placed the work 
to be plated, 
making contact 
with the cathode 
terminals, which 
are suspended 
from the conduct- 
ing shaft inside 
the barrel by 
means of short 
sections of chains. 
The barrel is re- 
volved by a pul- 
ley outside of the 
tank, and while 
the deposition of 
the-metal on the articles is taking place, the latter are 
tumbled about, until by the time the work is com- 
pleted, they have taken on a comparatively bright 
polish. '■■"'■ 

" T Th one' of : ' the earlier forms of the apparatus, the 
perforated- barrel submerged in the electrolytic bath 
Was rbfa ted 'by a belted: pulley immersed in the solu- 
tion? 'Another^ trouble arose-'from the metal' that was 
deposited -upon Che- framework" and other '.metal" parts 
in the solution;' a-'tHird fault was^ the" -inconvenience 
of gett'ing theharreFiiTand out of the's'dTutioh.' 

In the new form-; of apparatus the working parts 
have been greatly simplified, v ah"d' the exposed surfaces 
reduced to a minimum. This has been done by placing 
the pulleys outside the tarik, the shaft passing through 
one end of the latter, while the metal portions sustain- 
ing and rotating the barrel are covered with hard 
rubber. 

The general arrangement of this electro-mechanical 
plater is shown in perspective in one of the illustra- 
tions, with the side cut away, so that the details of 
construction are more clearly brought out. The bar- 
rels are of various sizes, and are made cylindrical, 
hexagonal, or octagonal, and of wickerwork, wood, hard 
rubber, celluloid, etc., according to the character of 
the work to be plated. It is possible to handle pins, 
shoe nails, and other small pointed articles by using a 
barrel with sufficiently small perforations to retain 
them. 

Though the drive is from the outside, which avoids 
the use of belts running in the solution, yet the plating 
barrel is removable at any time without throwing off 
the belt, or in any way interfering with the drive. 
This is accomplished through the medium of a feather 
and clutch just inside the tank; that is, the end of 
the pulley shaft is slotted, and the end of the shaft to 
which the basket is attached slips into it, so that when 
they are thus joined together both revolve, yet permit- 
ting the basket or barrel to be lifted out of the solu- 
tion, and replaced easily and quickly. 

The electrical contacts between the terminals of the 
dynamo or other source of current and the cathode 
terminals are large and ample, the current to the shaft 
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or work-rod carrying the flexible cathode contacts 
being made through the hangers and shaft connections. 
For exceedingly light work, celluloid punctured full of 
small holes is used for the sides of the barrel. For 
medium-sized work, wicker barrels or baskets are gen- 




General View of Plating Vat with Side Cut Away, Showing Rotating 
Cathode Element and Elliptical Anode. 



erally used, and these are cylindrical in shape if. the 
articles require a heavy deposit which must stand 
extra buffing or polishing, but where it is desired to 
impart a preliminary polish to the articles to be plated, 
the baskets are octagonal in shape. For heavy work, 
such as stove parts or other individual pieces of large 
cross section and considerable weight, barrels of wood 
are used. Some of the larger outfits have a capacity 
of 500 pounds of work per batch. 

There is not a solution except gold which has not 
been successfully worked with these electro-mechanical 
plating devices, and there seems to be no valid reason 
why, for small articles requiring a coloring coat of 
gold, an apparatus of this kind could not be used. 
Galvanizing small articles, such as nuts, bolts, washers, 
etc., that reojiire a protecting coat of zinc, is done 
exceptionally well. 

The barrel dimensions are 4 inches by 24 inches. 
The capacity is 50 to 70 pounds, according to the indi- 
vidual weight of the pieces, but the outfits are made 
in all sizes up to barrels 2 feet in diameter and 
48 inches long, the latter having a capacity of about 
500 pounds. 

With the advances made in nickel plating during the 
past few years, the tendency has been to use larger 
containers, which naturally require anodes of in- 
creased dimensions. To meet this condition properly, 
various schemes have been tried, one of these being 
the crowding of a large number of plates into the 
tanks or using irregular shapes, sometimes with cum- 
bersome attachments. 

These experiments have led to the use of anodes hav- 
ing elliptical cross sections, and as a further improve- 
ment these are curved at the free ends, as shown in 
one of the illustrations. These curved elliptical anodes 
virtually surround the barrel or basket, and hence 
are equidistant at all times from the work, while their 
peculiar shape and relatively small cross section per- 
mit a much more even distribution of the metal and a 
better circulation of the solution. 

It has been demonstrated beyond question that with 
a wide anode, say 5 inches or more, a corresponding 
cathode or piece of work that is in the 
process of plating will receive a much 
less deposit opposite the center of the 
anode than at its edges. This has been 
absolutely confirmed by a careful micro- 
metric measurement of the deposit. B.y 
the use of the new elliptical anode, 
which is not over 2% inches wide and 
of sufficient thickness to cause an equal 
distribution of the metal in every direc- 
tion, all of the surface required is read- 
ily obtainable, and a full and complete 
circulation is also effected around each 
plate. 

With the apparatus under considera- 
tion, two speeds are provided, the high 
speed being used where the articles to 
be plated are without sharp edges and 
can be tumbled very rapidly when a pre- 
liminary finish is imparted. With a 
great many articles it is unnecessary to 
buff them. This method of plating 
should commend itself to progressive 
manufacturers, since its merit as a 
labor saver has been conclusively 
demonstrated. 



Halley and His Comet. 

When a young man of twenty-one Halley left Eng- 
land for St. Helena, and there, in the years 1676-1678, 
he laid the foundations of stellar astronomy for the 
Southern Hemisphere; moreover, in the course of his 
work he there succeeded in secur- 
ing the first complete observation 
of a transit of Mercury. After his 
return to England, the next few 
years of his life were spent in lay- 
ing science under a special debt 
that can hardly be over-appreciat- 
ed. He placed himself in personal 
relation with Newton, propounded 
to him questions and offered infor- 
mation; and it is now a common- 
place statement that Halley's ques- 
tions and suggestions caused New- 
ton to write the "Principia." More 
than this, we know, that .Newton's 
great treatise saw the light only 
through Halley's persuasive insist- 
ence, through his unwearying dili- 
gence in saving Newton all cares 
and trouble and even pecuniary 
■ expense, and through his absolutely 
self-sacrificing devotion to what he 
made an unwavering duty at that 
epoch in his life. Again, he ap- 
pears to have been the first organi- 
zer of a scientific expedition, as 
distinct from a journey of discov- 
ery, toward the Southern Seas; he 
sailed as far as the fifty-second 
degree of southern latitude, devised the principle of 
the sextant in the course of his voyaging, and, as a 
result of the voyage, he produced a General Chart of 
the Atlantic Ocean, with special reference to the devia- 



span of years far beyond that which satisfied the 
Psalmist's broodings. 

Halley's close concern with Newton's "Principia" 
made him the Mahomet of th 3 new dispensation of the 
astronomical universe, and he was prepared to view 
all its phenomena in the light of that dispensation. A 
comet had appeared in 1682 — it was still the age when 




New Method of Pouring Small Objects in 
Rotating Element Prior to Plating. 

tion of the compass. Original, touched with genius, 
cheery of soul, strenuous in thought and generous by 
nature, he spent his life in a continuously productive 
devotion to astronomical science, from boyhood to a 





Old Method of Stringing Small Objects for the 
Plating Bath. 

scientific men could think that, by a collision between 
the earth and a comet, "this most beautiful order of 
things would be entirely destroyed and reduced to its 
ancient chaos"; but this fear was taken as a "by-the- 
bye," which happily interfered with neither observa- 
tions nor calculations. Observations had duly been 
made. The data were used to obtain the elements of 
the orbit, employing Newton's theory as a working 
hypothesis; and he expresses an incidental regret as 
to the intrinsic errors of assumed numerical elements 
and of recorded observations. It then occurred to Hal- 
ley to calculate similarly the elements of the comet 
which Kepler and others had seen in 1607, and of 
which records had been made; the Newtonian theory 
gave elements in close accord with those belonging to 
the comet calculated from the latest observations, 
though a new regret is expressed that the 1607 obser- 
vations had not been made with more accuracy. On 
these results he committed himself (being then a 
man of forty-nine years of age) to a prophecy (which 
could not be checked for fifty-three years to come) 
that the comet would return about the end of the 
year 1758 or the beginning of the next succeeding 
year; he was willing to leave his conclusion "to be 
discussed by the care of posterity, after the truth is 
found out by the event." But not completely content, 
with this stage of his work, he obtained with diffi- 
culty a book by Apian, giving an account of a comet 
seen in 1531 and recording a number of observations. 
Halley, constant to his faith in the Newtonian hy- 
pothesis, used that hypothesis to calculate the elements 
of the orbit of the Apian comet-; once more regretting 
the uncertainty of the data and discounting a very 
grievous error committed by Apian himself, Halley 
concluded that the Apian comet of 1531, and the Kep- 
ler comet of 1607, and the observed comet of 1682 
were one and the same. He confirmed his prediction 
as to the date of its return, and he concludes his argu- 
ment with a. blend of confidence and patriotism: 

"Wherefore if according to what we have already 
said it should return again about the year 1758, candid 
posterity will not refuse to acknowledge that this 
was first discovered by an Englishman." 
Such was Halley's prediction publish- 
ed in the year 1705. The comet pursued 
its course, and it was next seen on 
Christmas Day, 1758. Candid posterity, 
so far from refusing to acknowledge 
that the discovery was made by an Eng- 
lishman, has linked Halley's name 
with the comet, possibly for all time. 



Plating Room, Showing Battery of Electro-Mechanical Plating Vats. 
A MECHANICAL ELECTRO-PLATING APPARATUS. 



The Carbonic Acid Pump. 

The city of Hanover has in its fire 
service a carbonic acid pump working in 
connection with a steam pump. While 
the acid pump is actuated by a battery 
of storage cells the steam pump, which 
is on an automobile, is conducted to the 
locality of a fire by means of carbonic 
acid compressed in tanks. The charcoal 
briquettes are placed on the grate and 
watered with alcohol from a receptacle, 
where it is kept under pressure by car- 
bonic acid. The water in the boiler is 
always kept at the temperature of 212 
deg. F. by means of a small gas burner. 
— Nouvelles Scientifiques. 
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Business and Personal Wants. 

READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain claBses of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give tbe 
number of the inquiry. 

MTJNN & CO. 



For hoisting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. SSJ50.— For manufacturers of Ice- 
making machinery. 

** U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry IVo. 8251.— For manufacturers of wood 
fiber and wood fiber products. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 8252.— For manufacturers of char- 
coal burners for making charcoal out of refuse wood ; 
also for makers of stump pullers. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8253.— For manufacturers of ma- 
chinery for making pins for insulators on telephone 
and telegraph poles; also manufacturers of stationary 
and portable boilers and engines. 

1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8254.— For manufacturers of electri- 
cal counter that will work on seven connections, and 
must count consecutive whether there is a current in 
one connection at onetime, two, three or the seven at 
the same time. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Specialty. 43-47 S. Canal Street, Chicago. 

Inquiry No. 8255.— For manufacturers of pressed 
zinc fruit jar covers. 

The celebrated " Hornsby-Akroyd" safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Men. Co., Ft. E. 138th St., N. Y. C. 

Inquiry IVo. 8256.— For manufacturers of Edi- 
son's patent electric rat trap. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry IVo. 8257.— For manufacturers of relief 
copying machine ; also address of firm selling Dedrick- 
Wyon relief copying machines. 

Automobile experts are in constant demand at high 
salaries. Our seven weeks' course is the most thorough 
and practical, fitting men to drive, handle and repair 
Day and evening classes. Special course for owners 
New York School of Automobile Engineers, 146 West 
56th Street, New York. 



RECENTLY PATENTED INVENTIONS. 
Of General Interest. 

PEN HOLDING AND RELEASING DEVICE. 
—J. O. Dodge and H. E. Dodge, Williams, 
Ariz. Ter. This invention has reference to im- 
provements in penholders, and has for its ob- 
ject the production of a penholder in which 
the pen can be quickly removed from the 
holder when desired without soiling the fingers, 
as is common to the ordinary penholder. 

FLUE-STOPPER. — A. Piche, Sault Ste. 
Marie, Mich. In the present patent the in- 
vention has reference to means for closing 
stovepipe and other similar holes leading into 
smoke flues or chimneys and has for its ob- 
ject a 'novel, improved, and simplified device 
of the character stated commonly known as 
"flue-stoppers." 

CATAMENIAL SACK.— Carrie M. Green- 
wald, New York, N. Y. This sack is economic, 
pliable, and well adapted for its purpose. The 
body is so constructed that the pad may be 
quickly, smoothly, and conveniently placed 
therein and as readily removed from the body 
and the pads are so constructed that they can 
be lengthened and shortened as desired. The 
invention further provides flat and durable 
terminals for the body for attachment to a belt 
or other form of supporter. The pads can be 
readily removed, and the device is sanitary. 

ANVIL ATTACHMENT.— O. P. Heer and J. 
Gamber, Washington, Pa. Horseshoes are or- 
dinarily blocked out at a factory, and when re- 
ceived by the blacksmith the blanks are with- 
out toe and heel calks or clips. The princi- 
pal object of the inventors is to aid in the 
necessary operations in preparing the blank be- 
fore it is put upon the foot and to conveniently 
associate with each other in an attachment to 
be applied to anvils means for performing the 
several operations necessary in preparing shoes 
for application to horses. 

STOVE - HOOD. — 3. G. Nichol and C. H. 
Carlson, Iron Mountain, Mich. In the present 
patent the invention has reference to means 
for arresting steam, gases, and fumes arising 
from cooking and other stoves and deflect the 
same through a suitable opening into the stove- 
uptake to be carried away with the smoke 
and combustion-gases from the stove. 



Household Utilities. 

HANGER.— I. Stanley, Lovington, 111. Mr. 
Stanley's invention relates to window curtains 
and shades ; and his object is to provide a new 
and improved hanger more especially designed 
for supporting the curtain-rod and the window- 
shade and arranged for convenient and secure 
attachment to the window frame. The brack- 
ets are very simple and durable in construc- 
tion, can be cheaply manufactured and readily 
applied to the window-frame to support both 
a curtain-pole and a window-shade. 

BED-BOTTOM.— G. Bezanger and J. A. 
Stewart, Halifax, Nova Scotia, Canada. One 
of the principal objects of the invention is to 
provide a bed-bottom embodying all the charac- 
teristics or qualities of a mattress and which 
is capable of being rendered practically self- 
conforming to the lines and curves of the 
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Automatic 
Cross 
Feed 



J» Fow and 
Power 

Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 



Very Low Rates to Minneapolis and Return 
via Nickel Plate Road* 

August 10, 11 and 12, account G. A. R. National En- 
campment. Choice of routes beyond Chicago. Final 
return limit may be extended to September 30. For 
full Information call on A. VV. Ecclestone, D. P. A;, 385 
Broadway, New 5Tork City, or write R. E. Payne, Gen- 
eral Agent, 391 Main Street, Buffalo, N. Y. 



BARKER MOTORS 

Reliable.--! JOo 10 H. P~-Economical 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 

G.L. Barker, Norwalk, Conn 





The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



FRICTION DM DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting be Its. Power applied can be graduated 
to_ drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage. %W Send for Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, . - Rockford, 111. 




Keystone Well Drills 




for Artesian and Ordinary Water 

Wells ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make. -By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist, 
mg amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican- Supplement, No. «41. Price 10 cents. To be 
had at this office and from ail newsdealers. 



M ASBROUCK 

SAFE! 

SIMPLE! 
SILENT! 
SAVING 

A combination of excellence un- 
surpassed in the motor world. Send 
for illustrated catalogue, sent free 
Hasbrouck Motor Works, Inc., New London, Conn. 




AUTOMOBILES 

BOUGHT, SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Com- 
plete bargain sheet sent on request. 

TIMES SQUARE AUTOMOBILE CO. 

217 West 48th Street, New York City 




Stallman's Dresser Trunk 

'Easy to get at everything without 
disturbing anything. No fatigue 
in packingand unpacking. Light, 
strong, roomy drawers. Holds as 
much and costs no more than a 
good box trunk. Hand-riveted ; 
strongest trunk made. In small 
room serves as chiffonier. C.O.D. 
with privilege of examination. 
2c. stamp for Catalog. 

F. A.STALMAH, 61 W.Spring St, Columbus, 0. 



How To live r ease 

Your Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the ■ 

Scientific American 

This week it will be found 
on page 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




body of a person recumbent in any position — 
that is to say, the lines and curves of those 
portions brought into direct contact with tbe 
supporting-surface of the structure. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



INDEX OP INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 17, 1906. 

AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 



Acid and making same, alizarin sulfo, M. 
Jljinsky 

Acid and making same, anthraflavin disul- 
f onic, M. Jljinsky 

Addressing machine, C. Owens 

Addressing machine, Owens & Lee 

Aerial tramway, W. C. Lawson 

Air brake system, D. Felton 

Air ship, J. Kremenok 

Air ship, J. M. O'Neall 

Alumina, manufacturing, H. C. Peffer 

Animal breaking apparatus, L. Hoover 

Anvil, J. H. Green 

Ash pit, S. T. McKnight 

Assembling apparatus, N. Marshall 

Automatic switch, G. Schmitz 

Ax poll, O, A. Benton .\ . 

Back band loop, combination, J. Cramer 

Baking tray, flexible, V. M. Braschi 

Barrel scrubber roller, G. Tilgner 

Bathing apparatus, H. Hoeglauer 

Baths, device for generating waves in, H. 
Hoeglauer 

Battery, W. B. Murray 

Battery plate or electrode, storage, A. E. 
Knight 

Beam, J. N. Loveley 

Bean support, A. W. Chisholm 

Bearing box, A. Winkler 

Bearing for fast rotating shafts, box, C. L. 
Holm 

Bed clamp, A. T. Sawyer 

Billiard and pool table, convertible, P. M. 
Cunningham 

Binder, loose leaf, C. Johnson 

Block. See Building block. 

Block molding machine, plastic, T. F. Timby 

Block molding machine, sidewalk, A. P. Mel- 
ton 

Boat, N. Gilbert 

Boiler cleaner, J. Hutchison 

Boiler pedestal, Hedges & Miller 

Bond, Bradt & Willis 

Book cover and binder, loose-leaf note, W. 
A. Wirt 

Book trimmer, S. K. White 

Boot and shoe varnishing machine, E. G. 
Ericson 

Borneol, making, A. Hesse 

Bottle, E. J. Miller 

Bottle cap reshaping machine, G. G. Glenn 

Bottle closure, Dilks & Park 

Bottle, non-refillable, M. Axelrood 

Bottle, non-refillable, A. Person 

Bottle or jar closure, C. D. Burton 

Bottles, jars, and the like, closure for, R. 
E. King 

Box, E. Truxall 

Box and bed device, combination, A. Atkin- 
son 

Bracelet, G. H. Chandler 

Brick machine, C. E. Poston 

Brick molding machine, A. P. Melton 

Brick press, F. Mueller 

Briquet machine, R. Morgeneier 

Briquets, manufacturing, E. Wurl 

Briquets, oven for the manufacture of ovoid 
or other shape smokeless, L. de Gournay 

Broom, F. W. Pendergast 

Broom and brush cutter, G. H. Pallady 

Brush, F. Kleinsorgen 

Brush, W. H. Dennin 

Brush device, reciprocating, H. L. Rambeau 

Brushes, making, H. M. Schwartz 

Buckle, C. P. Nutter 

Building block and wall constructed thereof, 
A. O. Thomas 

Building block mold, J. M. Bolton 

Buoy, automatically inflatable, E. S. Magnin 

Burners, mantle support for, C. T. Fuller. . 

Burners, regulation of liquid fuel, T. Clark- 
son 

Butter separator, A. Fay 

Cable support, D. E. Sanders 

Can closure, R. S. Allyn 

Candy machine cylinder, J. Smith 

Cane mills, hydraulic apparatus for, J. C. 
Searle 

Cannon for acrobatic performances, A. J. 
Crosse 

Cap fitting, W. C. Truex 

Car coupling, J. B. Sherman 

Car coupling, A. Gapinski 

Car grain door, railway, J. Greevy 

Car rails, embedding for street, F. Melaun 

Car stake, lay down, L. von Dabrowgkl, 

820,150, 

Carbon holder and separator, G. W. Donning 

Carpets, rugs, and such like, machinery for 
cleaning or renovating, J. M. Collins.... 

Casting brass or other copper alloys into me- 
tallic molds, J. E. Fowler 

Cattle guard, folding, W. R. Holcomb.... 

Cellulose acetate, making, A. Corti 

Cellulose and its manufacture, product ob- 
tained from, M. G. Olivier 

Cement, elastic, C. C. May 

Check protector, S. I. Atwater 

Chimney cowl. Miller & Storck 

Chuck actuating mechanism, B. M. W. Han- 
son 

Cigar bunch structures, apparatus for pro- 
ducing. O. Hammerstein 

Cigar perforator, H. M. Willis 

Circuit breaker, E. M. Hewlett 

Cistern, A. P. Eichhorn 

Clamp. See Bed clamp. 

Clay retort and brick, fire, E. C. Hegeler. . 

Cluster socket, J. H. Dale 

Clutch and wiring system, combined safety, 
H. A. Williams 

Coal slack leveling and tamping appliance, 
W. J. Murray 

Coating machine, J. B. Morrow 

Coffin handle, F. I. Hoefle 

Coin handling machine, J. M. McClary 

Collar, horse, M. E. Hamilton 

Collector, B. . H. Bedell 

Column, F. P. Angell 

Combination gage, J. D. Cann 

Concrete beams or other concrete structures, 
metil reinforcement for, J. Snowball.. 
Concrete slabs or blocks and apparatus there- 
for, method of making, W. R. Stanton 

et al 826,381 

Conduit outlet box, Frantzen & Rattenbury 826,097 

Conduit receptacla, F. T. Wheeler 825,005 

Confectionery machine, H. Schaperjabn. . . . 826,118 
Container, F. L. Impey 825,972 

Controller regulator, C. N. Butler 826,474 

Controller regulator, J. P. Durkin. .826,494, 826,495 

Conveyer, J. B. Scovell 826,066 

Conveyer, belt, R. M. Catlin 826,312 

Cooker, elactric, G. J. Schneider 825,938 

Coop, shipping, H. B. & T. B. Fry 826,324 

Copper and nickel matte, treating, J. A. Gil- 
man 826,099 



826,500 

826,510 
826,053 
826,054 
826,340 
826,322 
826,038 
826,052 
826,354 
825,070 
826,499 
826,34b 
826,179 
826,366 
825,887 
826,316 
826,470 
826,288 
826,506 

826,427 
826,183 

826,173 
826,042 
826,016 
826,209 

826,507 
826,363 

826,088 
826,034 

826,289 

825,918 
828,421 
825,971 
826,162 
826,136 

826,460 
826,075 

826,235 
826,165 
826,261 
826,327 
825,962 
826,218 
826,271 
826,226 

826,255 
826,292 

826,217 
826,086 
826,356 
825,919 
826,438 
826,046 
826,007 

826,027 
825,978 
826,056 
825,910 
826,408 
826,526 
826,119 
826,267 

826,388 
826,467 
826,342 
826,025 

825,892 
825,897 
826,361 
826,2i5 
826,285 

826,369 

826,019 
826,291 
826,120 
826,237 
825,965 
826,344 

826,151 
826,484 

826,017 

826,15- 
825,969 
826,229 

826,351 
826,180 
826,135 
826,345 

826,501 

826,028 
826,209 
826,248 
826,234 

826,032 
826,152 

826,206 

826,184 
826,518 
826,033 
826,521 
826,424 
826,138 
826,082 
826,311 

826,375 



Cora topping tool, F. W. Gordon 826,3.28 

Corset, W. F. Brooks 826,306 

Crack cutting tool, L. Newman 826,266 

Cradle and chair, combination, J. Schmersahl 825.984 

Crane, overhead traveling, C. L. Taylor 826,127 

Crate and other receptacle, W. W. Davis . . 825,893 
Cream separator, centrifugal, B. Fleming, re- 
issue 12,506, 12,507 

Crushing rolls, W. G. Bryant 826^140 

Cultivator, J. W. Elliott 826,021 

Cultivator, rolling disk, H. B. Furr 826,418 

Currycomb, R. W. Shaw 826,370 

Curtain fixture, H. H. Forsyth 826,023 

Curtain fixture, A. M. Livelsberger 826,040 

Curtain fixture, Smith & Hay ward 826,284 

Curtain fixture, E. E. Whitmore 826,298 

Curtain fixture, H. H. Forsyth 826,498 

Curtain holder, O. Tessmann 826,128 

Curtain stretcher, H. E. Southworth 826,378 

Curtain supporter, E. D. Lewis 826,176 

Cutter head, E. S. & G. S. Shimer 826,371 

Dental engine, A. W. Browne 825,891 

Dental measuring tool, Dusseau & Kirk.. 825,896 
Distilling and preserving apparatus, wood, 

F. S. Davis 826,407 

Distilling off the oil from oil-coated fines, 

E. B. Kirby 825,909 

Ditching machine, V. L. Grabiel 826,329 

Door, automatic, D. Schuyler 826,447 

Door closer and check, C. H. Stempel 826,068 

Door, grain, J. W. Hawn 826,100 

Door opening and closing device, automatic, 

C. Gamache 826,325 

Dough mixer, W. S. Strowger 826,200 

Draft equalizer, T. R. Barnes 826,011 

Draft equalizer, J. Powers 826,357 

Draft rigging, C. A. Tower 826,455 

Dredges and the like, lower tumbler for, 

S. L. G. Knox 826,514 

Drying machine, J. L. Hellyer 825,905 

Drying rack, A. S. Walley 826,295 

Dust bin cover locking device, H. Freise 825,963 

Dust removing apparatus, D. T. Kenney 826,513 

Dye, ortho-oxyazo, Schirmacher & Schmidt 826,279 
Dye, ortho-oxyazo, Schmidt & Schirmacher.. 826,282 
Dye, ortho oxymonoazo, Schirmacher & 

Schmidt 825,280 

Dye, ortho oxymonoazo, Schmidt & Schir- 
macher 825,281 

Electric metering system, W. H. Pratt 826,272 

Electric time switch, C. E. Harthan 826,331 

Electric transportation system, aerial, G. 

G. Schroeder 826,367 

Electric wire cleat, C. C. Blake 825,954 

Electr'oal connection, C. W. Svenson 826,287 

Electrical distribution system, self-regulat- 
ing, Hubbard & Lyndon 826,429 

Electrical machines, brush homer for, C. B. 

Mills 825,974 

Electromagnet, W. W. Brown 826,307 

Electrotypes, etc., rack for, R. D. Wil- 
son 826,076 

E'evating means, Henry & Camp 826,164 

Elevator cage, automatic dumping, W. J. 

Newman 825,928 

Engine. See Dental engine. 

Engine electric sparking igniter, explosive, 

L. A. Smith 826,123 

Engine sparker igniter retarding device, gas, 

T. B. Jeffery 826,253 

Engine with revolving cylinders, E. Urban 825,945 
Engines, automatic cut off for reversible, 

G. L. Piburn 825,980 

Engines and conductors, device for deliver- 
ing messages to, W. H. Diener 826,020 

Escapement mechanism, G. W. Donning 826,483 

Excavating machinery, W. Ferris 826,096 

Exhibiting machine, card, W. B. & B. L. 

Coats 826,228 

Exhibitor, merchandise, O. Jaeger 826,251 

Explosive, chlorated, L. Thomas 826,389 

Explosive engine, W. W. Henderson 826,101 

Eye, artificial, E. Muller 826,047 

Eyeglass spring and attachment, W. D. Fen- 

nimore 826,236 

Fascine, continuous, J. Whitney 825,996 

Fence machine, wire, H. J. Gardner 826,326 

Fence stretcher, wire, W. E. Hobart 825,906 

Fence tie, W. W. Gunn 826,500 

Fence, wire, W. S. Mahaffy 825,916 

File, letter, C. A. Grunewald 826,243 

File, periodical, W. E. Bailey 826,219 

Filter, water, C. F. Huber 825,907 

Filtering plant, G. Obert 825,931 

Finely divided material, separating, F. E. 

Elmore 826,411 

Fire escape, J. Wenig 825,994 

Fire escape with removable stretcher, trans- 
portable, J. A. Van Eesbeeck 825,946 

Fire extinguishing apparatus, C. E. Buell.. 826,085 
Fire extinguishing apparatus, chemical, J. 

T. Obenchain 826,268 

Fire extinguishing system, C. H. Godfrey.. 825,964 

Flanging die, plate, R. J. Webster 826,074 

Flue cutter, Mitchell & Broadfoot 826,346 

Fluid distributing apparatus, A. Keller. . . . 826,512 

Fluid pressure brake, Turner & Lewis 825,990 

Fluid pressure governor, G. Macloskie 826,341 

Flushing tank, W. A. Williams 826,001 

Fodder cutter, J. K. Wilder 826,459 

Food, apparatus for producing and preparing 

certain articles of, V. M. Braschi 826,469 

Food compound, N. Lattard .. .: 826,175 

Food products and making the same, vege- 
table and other, J. E. Bloom 825,888 

Foundation, L. G. Hallberg 825,903 

Fruit assorting apparatus, M. F. Witt 826,210 

Fruit jar, T.C.Thomas 826,452 

Furnace, W. N. Cox 826,406 

Furnaces, regulating, E. McLean 826,349 

Gage, A. F. Wallbillich 826,392 

Game, W. J. Lang 826,339 

Game device, S. Bristow 825,890 

Garment fitting stand, G. H.,. Scully 825,941 

Garment supporter, J. H. Mintier 825,922 

Gas drier, acetylene, W. H. White 826,393 

Gas engine condenser, L. J. Monahan 825.923 

Gas generator, A. v. Kerpely 826,036 

Gas, manufacturing, J. J. Johnston 826,511 

Gas manufacturing apparatus, J. J. Johnston 826,214 
Gas mixtures, controlling means for combus- 
tible, H. A. Croxton 826,148 

Gasket and its manufacture, hermetic clo- 
sure, W. H. Honiss 826,104 

Gasolene measuring tank, safety, C. Saun- 
ders 826.116 

Gate, Bromley & West 826,305 

Gate, R. W. Dean 826,489 

Gear, friction draft, G. I. King 826,171 

Gear, power transmission, C. E. Steere.... 826,449 

Gear, speed changing, W. L. Clouse 826,477 

Gear, transmission, W. L. Buck 826,309 

Gear wheel, sectional, F. Gayer 825.900 

Gear wheel, segmental, E. L. Troup.... 826,129 

Gearing, power transmission, H. O. Fletcher 826,022 

Gin feed governor, T. A. Andrews 826,463 

Glass and for feeding them to furnaces, de- 
vice for mixing ingredients for making, 

H. M. Brookfield 826,139 

Glass mold, A. G. Neville 825,977 

Glass roof, J. Degenhardt 825,895 

Golf club, F. C. Hersey 826,102 

Grease cup, C. W. Leonard 826,259 

Grinding mill driver, J. L. Brown et al 826,224 

Hair collector, pneumatic, J. W. Deckert. . . . 825,961 

Hammer, forging, P. R. Peiseler 826,190 

Hammers, means for fastening the heads of 

tail, D. Ive 826,168 

Handkerchief, H. Sternberger 826,126 

Handle. See Coffin handle. 

Harness loop die, J. M. Ortlieb 825,932 

Harrow, J. A. Coutts 826,230 

Hasp lock, C. G. Shepherd 826,i97 

Hat brim ironing machine, McGall & Cro- 

well 826,347 

Hay carrier, H. L. Ferris 826,095 

Hay handling mechanism, M. H. Madsen 826,043 

Heat, device for effecting the radiation of, 

S. W. Zent 826,008 

Heat multiplying apparatus. D. S. Alz 826,080 

Heel, boot or shoe, J. R. Haupenthal 826,504 

Heel or pad for boots or shoes, air cush- 
ioning, E, N. Haag 826,330 

Heels of boots and shoes, detachable top 

piece for the, Harrison & Soutnall 826,031 

Hemp brake. T. G. Bonta 826,014 

Hinge, E. Hipolito 826,167 

Hinge, invisible, J. Soss 825,943 

Hoisting engine, C. A. Frazier 826,158 

Holding the head too low in reading and 
writing, device for preventing, E. Ficht- 
ler 826,32! 
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S3g«ah "How to Remember" 

Free to Readers of this Publication 




are no greater intellectually 
than your memory. _ My course simple, 
inexpensive. Increases' business capacity, social 

standing gives an alert, ready memory for names, faces and business 

details. Develops will, conversation, speaking, etc. My booklet, 

" How to Remember," sent free. 

DICKSON SCHOOL OF MEMORY, 300 Kimball Hall, Chicago 



PORTABLE CONCRETE 

Block Hachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 

615 N. 6th St., Terre Haute. Ind. 





Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 

W1THERBEE IGNITER CO. 

27-31 Thames St. - - NEW YORK 



Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious dog (or 
man) without permanentinjury. Per- 
fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the trigger. Loads 
from any liquid. No cartridges required. Over 6 shots in oue 
loading. Alldealers, or by mail, 50c. Rubber -covered bolster, 5e. extra 

Parker, Stearns & Co., 226 South St , Dept. G, New York 



Motion Picture 

MACHINES and FILMS 
STERE0PTIC0NS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL CO . , 5 2 State St. , Chicago, III. 




No More Hay Fever 






Pollen and Dust in the 
nostrils cause Hay Fever. 

T5he CAHENCE 

NASAL SHIELD 

excludes all irritating sub- 
stances, thereby preventing 
inflammation. It is a dainty, 
invisible, thoroughly sani- 
tary device. N om ina 1 in 
price. Send for Booklet. 
Address 

NASAL SHIELD CO. 

479 Fidelity Trust Bldg. 
Kansas City, Mo. 



Clinton, Mich., Dec. 21, 1905. 
BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen:— The 20 H. P. Motor I bought of you three years 
ago, to run my ice har~ 
vester, is a dandy. It 
is simple, easy to control 
and cheap as to fuel. 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, and it 
seemed to run with as 
much power, if not 
more, than the large 
steam engine. Crowds 
of people came to see 
the little thing run such 
a large machine and do 
r-i EaVa f'r-)< ■'■- ''■'*»: . :ii the work so easily. It 

£ ) ' WjM\ took about three "hours 

to thresh over 400 bush- 
els of grain and we did 
not stop once. 

Any one wanting a 
motor will make no 
mistake if they get a 
Brennan. Yours very truly, J* "• HA USE. 

BRENNAN STANDARD MOTOR 

Mounted with Individual Clutch Gear, also Furnish Sliding Gear 

Transmission. 

Motor-* from 6 to 80 Horse Power. 




MILLSTOR ALL MATERIALS. 




OUR BUSINESS IS TO MAKE. 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
-I TON-SEED TO ROOTS AND HERBS, 
— BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 
ANY KIND OF A 
kjMIU OR GRINDING 
MACHINE, COME TO 
'US AND YOU WILL 

GET THE BEST 

; - AND STILL SAVE 



fiSAL ^WJlONCEANoyou mTcH^ 

SPROUT, WALDR ON <& CO. 

uno for CATALOG N9 4.) MUMCY, Pa. 



r foMBook Buyers 

We have just issued a new 
48 - page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361, Broadway, New York 




Hook and eye, H. Atkinson 826,134 

Horseshoe, F. B. Gardner 826,419, 826,420 

Hose coupling, I. E. Concoff 826,018 

Hose coupling retaining means, metallic, R. 

B. Painton 826,353 

Hot air furnace, C. E. Oldacre 826,441 

Hot water distributing apparatus, E. Boul- 

boulle 826,468 

Hover, M. L. Young 826,211 

Hub cap, E. Lamb 825,913 

Hub cap, E. Einfeldt 826,320 

Hydrocarbon burner, M. Martin 826,044 

Ice machine compressor, C. W. Miles 825,973 

Incubator, G. M. Curtis 826,149 

Incubator heater, W. A. Sumner 826,385 

Indian club attachment, H. W. Bohache 825,955 

Infant's crib and chair, combined, H. A. 

Hayden 826,332 

Inkstand, J. McCloskey 826,263 

Joint fastener, J. A. Steinmetz 826,125 

Journal bearing, J. N. Yates 826,078 

Journal bearing, A. Stuckl 826,202 

Journal roller bearing, A. Bowie 825,956 

Knife, A. E. Neiglick 825,976 

Knob attachment, door, J. L. McSpadden et 

al ■. 826,187 

Labeling machine, bottle, T. W. Hickey 826,103 

Labeling machine, box, J. F. Kachline 825^908 

Lacing hook or stud setting machine, W. 

J. Coombs 826,479 

Ladder, H. Adler 826,212 

Lamp, E. G. Haden 826,423 

Lamp burner, B. F. Fowler 826,156 

Lamp burners, wick holding attachment for, 

a. A. Wemmergren 825,993 

Lamp filling funnel, carbid, W. W. Harris 825,904 

Lamp, vapor, A. A. Warner 826,297 

Lamp socket, incandescent, Bullard & Min- 

iter 826,225 

Lamp support, incandescent electric, Romain 

& D'Ayguesvives 826,359 

Lamp, signal, A. F. Prahm 825,936 

Lamps, lens for, S. G. Whitehouse 826,205 

Lantern holder, H. Waldschmidt 826,294 

Lead bullion, desilverizing, A. Raht 826,114 

Lead into lead sulfate, converting spongy, 

C. J. Reed 825,981 

Letter feeding mechanism, H. E. Waite 826,203 

Level, gravity, J. H. Raekerby 826,273 

Leveling staEE, O. Halvorsen 826,246 

Lid lifting device, A. G. Kountz 826,257 

Life rafts, gear for supporting and launch- 
ing, H. J. Matson 825,917 

Lifting jack, W. C Whitcomb 826,132 

Lifting jack, J. B. Runner 826,278 

Liquid cooler, F. D. H. Kluhsmeier 826,337 

Liquid delivering machine, P. Povlotzky . . . . 825,935 

Loading apparatus, N. Jorgensen 826,035 

Loom shuttles, filling tension means for, A. 

E. Benson 825,886 

Lorry, L. Christensen 826,142 

Lubricating apparatus, steam, W. Michalk.. 826,517 
Lubricating pulverizing mills, means for, G. 

L. Pratt 826,059 

Magnesium compound of pinene haloids and 

making same, A. Hesse 826,166 

Mail bag catcher and deliverer. C. R. Haw- 
kins 826,247 

Mail box signal, R. Forwood 826,416 

Match box, A. F. Thompson 825,987 

Match box, M. O. Anthony 826,464 

Match box and cigar cutter, combined, W. 

H. J. Downey 826,232 

Matte, treating, J. Savelsberg 825,983 

Mattress, wire, A. J. Reed 826,115 

Measure, tailor's, Lesh & Woolman 825,915 

Mechanical movement, T. F. Timby 826,290 

Mechanic's furnace, C. Bargamin 826,083 

Merry go round, N. Stein 826,383 

Metal bending and straightening apparatus, 

T. Gilmer 826,239 

Metals from ores, electrolytic means for ex- 
tracting, A. Lenart, Jr 826,435 

Milking device, L. G. Harper 826,030 

Mill. See Pulverizing mill. 

Mitten or glove, W. Gerhard 826,238 

Mixer, C. H. Broadwell 826,223 

Moistener, E. O. Myers 826,520 

Mold, A. O. Thomas 826,387 

Molding machine, J. R. Peirce 825,933 

Mop wringer, R. Christensen 826,087 

Motor speed control system, electric, A. D. 

Du Bois I 826,318 

Motor starting device, explosive, T. B. Jeff- 

ery "826,252 

Motor support, E. Haskell 826,503 

Motors, governing continuous current, G. 

Sautter 826,362 

Music leaf turner, I. L. Goodrich 826,240 

Musical instrument, mechanical, E. S. Votey 825,948 
Musical instrument, stringed, E. Sprotte.. 826,379 
Musical instrument, wind, F. A. Buescber 826,473 

Napkin pin, Hickok & McLain 826,334 

Nitrogen compounds, electrochemical pro- 
cess of producing, J. W. Wood 826,301 

Nut and bolt lock, S. C. Klndig 826,037 

Nut lock, J. L. McSpadden et al 826,186 

Nut lock, I. G. Campau 826,402 

Oar lock, automatic feathering, W. H. E. 

Pendleton 826,058 

Oil burner, J. L. Smith 826,067 

Oil distributing apparatus, H. W. Stocking 826,286 
Oils, refining and purifying hydrocarbon, D. 

T. Day 826,089 

Ores, combined screen sizing and jigging ap- 
paratus for, G. O. Marrs 826,178 

Outlook box, R. M. Thomas 826,072 

Packing, condenser tube, J. Allen 826,009 

Paper cutting machine, F. L. Cross 826,480 

Paper cutting mechanism, W. S. Truax.... 825.989 

Pasting machine, TJ. G. Lee 826.039 

Pasting machine, C. Owens 826,055 

Peat drier, P. J. Buckley 825,957 

Pen, fountain marking, J. Ballance 826.399 

Pen rack, W. F. & M. H. Duryea 826 233 

Pen wiper, C. F. Perkins 826,270 

Pens, pencils, and the like, holder for, G. , 

B. de Schwertenberg 825,985 

Photographic shutter casing, E. W. Parker 826,269 
Picture machines, automatic shutter for mov- 
ing, A. D'. Palmer 826,524 

Pictures, apparatus for exhibiting moving, N. 

Power 826, 112 

Pipe bowl. E. L. Gaylord 826,098 

Pipe coupling, B. Jones 826,431 

Pipe coupling, conduit. J. G. Miller 826.437 

Pipe flange, welded. W. W. Doolittle 826,154 

Pipe hanger, G. W. Hayden 826,161 

Pipe joint, R. T. Crane 826J46 

Pipe mold drying apparatus, H. A. Crox- 

ton 826,147 

Pipe, mold for making bell-mouthed con- 
crete, A. P. Melton 826,181 

Pipe rack, H. L. Wilson 826.300 

Pltner, D. L. Chandler 826,476 

Planter, A. Aikele, Jr 826,079 

Plastic material, apparatus for forming ar- 
ticles of, H. P. Orr 826,442 

Pneumatic coupler, F. L. Wood 826.397 

Pneumatic motor, P. Wiggen 825,997 

Pole and yoh? connection, E. F. Wrench.. 826.005 

Port closing device, G. L. Pratt 826,060 

Postmarking and stamp canceling machine, 

J. H. Barr. reissue 12,505 

Potassium chlorid from seaweed, extracting, 

D. M. Balch 825,953 

Power generation and storage system, W. G. 

Clark . . .• 826,313 

Power shovel, O. J. Olson 826,051 

Precious metal bearing materials, treating, 

C. W. Merrill 825,920 

Printing indigo coloring matter, Holt & Rein- 
king 826,428 

Printing machine, J. Blain 826,013 

Printing or reproducing apparatus, W. G. 

Fuerth 826,159 

Printing presses, type holder for box, J. F. 

Ames 826,303 

Projecting apparatus, F. Schwanhausser. . . . 826,446 

Pruning device, J. Allen 825,885 

Pulley, belt, D. T. McNeil 826,185 

Pulley, split, H. Romunder 825,982 

Pulmonary tuberculosis, rarefied air appar- 
atus for the treatment of, J. E. Harper 826,029 

Pulp straining cylinder, P. Reinicke 826,193 

Pulverizing machine, G. L. Pratt 826,062 

Pulverizing mill, G. L. Pratt 826,061 

Pump, J. J. Reilly 826,064 

Pump, H. Terry 826,071 

Pump, steam engine air, W. Weir 825,950 

Pumping device, steam, E. C. Pollard 826,355 



SUNBURN, POISON IVY, PRICKLY 
HEAT, MOSQUITO BITES, ETC. 



quickly relieved by 



jfydrozone 

This remedy will allay and subdue inflam- 
mation in a remarkable manner, it is as 
harmless as water. To demonstrate its heal- 
ing properties, I will send a 

25c. BOTTLE FREE 

to anyone sending me this advertisement 
and ioc.: o pay postage, Hydrozone is a 
harmless germicide, indorsed and success- 
fully used by leading physicians. Not genu- 
ine without my name on label. Sold by lead- 
ing druggists. Send for my booklet on 
Treatment of Diseases. This offer good 
until September ist. 

Dept. V, 63 Prince Street, New York 



PATENTED 




New Light 

CARBURETTED AIR 

THROW AWAY your old 
lamps, stop your gas and electric 
light bills and use Curb u retted 
Au> the cheupest light known. 
Can be used for lighting, conk- 
ing, heating or power. Every 
Home can own their own plant. 
CHANCE for AGENTS 
& MANUFACTURERS 
We want a tinner or hardware 



dealer or agent in every county 
to manufacture and sell under 
our patent on a royalty basis 
This is a chance to make a for- 



The Carburetter, Price $10 

tune. Any tinner can make the carburetter. Write for particula 

AMERICAN AIR LIGHT AND HEAT CO. 

42 Broadway - - New York City 



Reduced Rates 

for 

Teleplp Service 

CONTRACTS NOW BEING TAKEN 

Call nearest Contract Office for full information. 
NEW YORK TELEPHONE COMPANY 



CONTRACT OFFICES: 

15 Dey Street 
115 West 38th Street 
220 West 124th Street 
616 East 150th Street 



TELEPHONE NO.: 
9010 Cortlandt 
9040-38th 
9000 Morningside 
9020 Melrose 



"SPRINGFIELD" SPEEDOMETER 

TELLS THE TRUTH 

Because the Mechanical Principles 

used in its construction are correct. 

Absolutely Accurate. All Speeds. 

Pointer Always Steady. 

Combines Trip and Season Odometer 

FREE BOOKLET. 

R. H. SMITH MFG. CO. 
Springfield, Mass. 

Established 1865. 





Largest Air-Cooled 

Stationary 

Engine made. 

Bore 6 x 6 inches. 

Cools perfectly. 

No engine ever 

constructed with so 

few working parts. 

Weight 900 lbs. 

5 II. P. Gasoline 

AIR-COOLED MOTOR CO., Lansing, Mich. 




Asbestos and Magnesia Products 



STEAM PIPE AND BOILER COVERINGS. 
ASBESTOS PACKING (For all purposes). 
ASBESTOS FIRE-RESISTING CEMENTS. 
ASBESTOS BUILDING MATERIALS. 

M. W. JOHNS-MAWYILLE CO. 

New York, Milwaukee. Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 

City, Minneapolis, Dallas, San Francisco, Los Angeles, Seattle. London. 



"j-M" ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR INSULATOR. 
ELECTRICAL SUPPLIES. 




GEORGE 
Factory B 



Screw machine 
§ * Products « 

in HIGH BRASS, LOW BRASS 
and STERLING SILVER 

from 1 inch down. 

niiii iiiii iiiii iiiii III1I1III1I1I1I1III1I1HI iiiiiiiii I1I1I1I1H ■ 

Quotations Made From Hodel 
or Working Drawings 

iiiiiiiiiiiiii:i]iiiiiii:iiiiiiiliiiiiiiii[iiiiiii[i!i:iiiiiiinii 

DOVER CO. 
Providence, R. I. 



It's Easy to Keep Cool ! 



The simplest, smallest, safest, neat 
est and most successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Prico 
14-in. Fan with complete coup= 
lings, $1A.00. 

E. GINTZEL 
150 Nassau St., New York City 




Miracle Concrete Blocks 

THE GREATEST BUILDING MATERIAL 

FROST AND MOISTURE PROOF 

Big Opportunities and Big Profits in manufac- 
turing Miracle Double Staggered Air 
Space Blocks. Miracle Cement Brick aua 
Miracle Cement Hewer Pipe and Drain Tile are 
superior to clay. The; cost less and sell for more 
money. Our catalog covers completely the great 
Concrete Industry. It is the largest book of its 
kind ever published. Ask for Catalog No. 10. 

MIRACLE PRESSED STONE CO., Minneapolis, Minn. 



Wilford's Waterproof Cloth 

light, strong, soft and durable. Made of 
twisted pure flax thread. It is pliable — will 
not crack, and is much stronger than cotton. 
It is positively salt and fresh water proof. 
The proper goods for Hatch Covers, Boat 
Covers, Sail Covers, Tarpaulins, Side Cloth, 
etc. Ten years of success — Every piece 
stamped. Test its merits with a trial order. 

EDWARD A. BUNKER. 

Sole Agent for the United States and Canada 

P. O. Box 1579 NEW YORK 



DUSTLESS 



Bouse Cleaning machinery 





Stationary Plant 

for private lesidences. Uses 
power from lighting current, 
$350 and up. State si z e 
of house. 

Private plants for office build- 
ings, department stores, etc. 

Portable plants for residen- 
tial cleaning business, £2,000 
and up. We sell exclusive 
city rights. Over 85 companies 
now operating. 



General Compressed Air House Cleaning Co. 

4467 Olive Street, St. Louis, no. 




YELLOWSTONE PARK 

Grand tourist resort of the people and one of the most 
beautiful parts of the American Continent. 

VERY LOW ROUND TRIP RATES 

TO YELLOWSTONE PARK 

have been put in effect this summer by the 

Union pacific 

For literature and full information in regard to 
rates, route, etc. , inquire of 

E. L. LOMAX, C. P. A., Omaha, Neb. 



9° 



Scientific American 



August 4, 1906. 



Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to' the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR SALE.-A 500 horse power cross-compound Cor- 
liss engine, built by C. & G. Cooper Co., of Mount 
"Vernon, Ohio. Also three 150 horse powc- tubular boil- 
ers, built by Bass Foundry & Machine Co., of Fort 
Wayne, Ind., with fronts, stacks, buck stays and fittings 
complete. Also two Ingersoll-Sargent air compressors 
12^x42 inches. ALL the above are in first-class condi- 
tion, practically as good as new. Cost to install $35,000. 
Will be sold at a bargain on quick sale. Located in 
Indiana. Address New York & Western Consolidated 
Oil Co., 41 Wall St., New York. 

WANTED.— Prices on second-hand engineer's pocket 
books, civil engineering branch. State title, author, 
edition and condition and price expected. Write, giving 
address where they may be seen, to John H. Knight, 
361 Broadway^ New York. 

FOR SALE.— American School of Correspondence 
Course in Central Station Work. Fully paid up. Will 
take $30 for course, not including reference library, or 
$50, including library. L. C. Stover, Booneville, Iowa. 

POULTRY PAPER, 44 pages, illustrated, 25c. per 
year, 4 months, 10c; sample free; 64-page practical 

Jioultry book free to yearly subscribers; book alone, 
Oc; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y. 

IF YOU WANT to buy a machine, engine, boiler, 
power equipment, electrical, steam, pneumatic or other 
machinery-anything in the machine line— Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, etc., from all the first-class manufacturers We 
charge nothing for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago. 

FOR SALE.— Eight-inch Clark Telescope, in use four 
years. Ten- foot tube. Equatorial with accessories, 
and 15-foot observatory. $1,800. Address D. E. Wing, 
42 Broadway, New York. 

FOR SALE.-Patent No. 817.480, issued April 10. The 
best Wire Snow Guard ever made. Reason for selling, 
other business. For full particulars address J. H. 
Fulmer, Nazareth, Pa. 

STATE RIGHTS FOR SALE in new valuable Regis- 
tering and Canceling Ballot Box patent. For full par- 
ticulars write to E. K. Tolman, Worcester, Mass, 

MANLOVE AUTOMATIC DRIVEWAY GATE.— 

Always in order : operated by any wneel. Safe, hand- 
some, valuable. 10,000 working. (Canadian rights for 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, 111. 



BUSINESS OPPORTUNITIES. 

OPPORTUNITIES in offices of best railroads for 
bright young men with or without experience. Excel- 
lent chance for advancement. Full information free. 
Hapgoods, 305 Broadway, New York. 

WANTED.— Manufactures of specialties as stated. 
Bucket bolts with thumb nuts, %inch swivel washers, 
thumb screw wheels cast of malleable iron. Ralph 
Parker, Lakewood, N. J. 

BARGAIN for one desiring a small and well-estab- 
lished manufacturing business, fully protected by 
patents, clearing $10,000 annually. Investigation so- 
licited. Inquire Manufacturer, Box 773, New York. 

WANTED.— To buy outright or use on a royalty basis, 
a garter-clasp or hose-supporter. Must be small in size, 
simple in construction, easy to manufacture, and a 
noveity covered by strong patent. Address Clasp, Box 
773, New York. 

PRIVATE, PRACTICAL INSTRUCTION in the 

Engineering use of Algebra, Geometry, Logs. Trigo- 
nometry, Sliderule. etc. Write Geert Blaauw, 111 East 
7th Street, New York City. 

WANTED.— A competent man to take charge of the 
mechanical department as "Master Mechanic" of a 
large lead minima: company near St. Louis, operating 
machine shop, power nouses, mines, mills and a rail- 
road. Must understand repairing machinery incidental 
theretoand have good executive ability. Must furnish 
good, references, stating salary. - Address Missouri 
"CV-?-Box773, New York. 

TO MANUFACTURERS AND IN VENTORS.-Lon- 
don firm of good standing, possessing every facility for 
successfully placing on British market time and labor- 
saving inventions or any manufactured article of merit, 
is open to take up the sale in the United Kingdom 
of an additional good line, either on purchase or 
agency arrangement. Address "London Importers,'* 
Box 773, New York. 

WANTED.— Buyers for our one and two-seated busi- 
ness and pleasure Concord spring wagons. Send for 
80-page carriage and harness catalog, free. Box 525. 
Kalamazoo Carriage & Harness Co., Kalamazoo, Mich. 

AGENTS WANTED.-Rubber Grip Burner fits any 
kerosene- lamp, prevents breaking or chimneys, smok- 
ing or flickering. Send 25e. for sample. Rubber Grip 
Burner Co., 74 Park Place, New York. 



PARTNERS WANTED. 

WANTED a partner with some capital to assist in 
marketing a valuable invention. Write to or call on 
Thos. D. Finizie, 2837 Eighth Avenue, New York City. 



POSITION WANTED. 

A GOOD MAN OUT OF WORK.- Anyone wanting a 
works superintendent, is invited to answer this pro- 
vided they pay $4,000 or over for a mechanical executive. 
George F. Stillman, 117 Summit Ave., Syracuse, N. Y. 

A YOUNG COLLEGE GRADUATE desires to be- 
come identified with a well-established publishing busi- 
ness in the East as an advertising, solicitor or in the 
circulation department. Addressl. N.F., Box773,New 
York City. 

PACIFIC COAST— Salesman desires agency for re- 
liable manufacturer of staple line of goods. Vigorous 
and reliable effort assured to a good line having large 
possibilities. Satisfactory references furnished. To 
expedite arrangements, please give all details in first 
letter. Address G, Room 4, 539^ South Broadway, Los 
Angeles, California. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

EXPORT ADVERTISING SOLICITOR WANTED. 

—An advertising solicitor having had long experience 
on expoit business can have a valuable position with a 
well-known export medium on proving his ability. Ad- 
dress Export, Box 773, New York. 



HOTELS AND RESORTS. 

JAMESTOWN, OPPOSITE NEWPORT. ThoriJ 
dyke Hotel and 8 new cottages, furnished. Chaim- 
ing location on shores of Narragansett Bay; 15 min- 
utes to Newport by ferry. P. H. Horgan, New- 
port, R. I. 



PATENTS FOR SALE. 

U. S. PATENT.-For Sale, O. S. Patent on Steel Ro- 
tary Dump Wagon. The only water-tight dump wagon 
in the market. -Address Wagon, 307 Savings Bank 
Building, Auburn, N. Y. 

I HAVE FOR SALE the U. S., and all foreign 
rights of new patent Improvements in Water Tube 
Types of Boilers. Great economizer. - J. M. . Col- 
man, Everett, Wash. 

PATENTS. — European Rights. ; I want, sole 
agency for Europe for good-selling patents, or might 
buy rights. James R. Moodie, 73 Inverleith Row, 
Edinburgh, Scotland. 



Punch holder, swivel, L. H. Void 826,130 

Punching machine, R. G. Whitlock 826,394 

Punching machine driving and controlling 

mechanism, R. G. Whitlock 826,395 

Punching, perforating, or like machine, R. 

G. Whitlock 826,396 

Rack. See Drying rack. 

Rail joint, H. Bowers 826,304 

Rail joint, C. J. Schaefer 826,364 

Rail joints, device for use in the manufac- 
ture of, H. B. Nichols 826,523 

Rail tie, C. H. Brown 826,400 

Rail tie and fastening, J. G. Snyder 826,376 

Railway block signal system, C. M. Kirwan 826,256 
Railway carriages and the like, sliding win- 
dow for, C. S. Snell 826,374 

Railway frog, I. K. Dixon 826,410 

Railway motor, electric, P. J. Collins.826,315, 826,478 

Railway rail, J. Moyle 825,975 

Railway rail bond, steam and electric, F. 

C. Hoffman, reissue 12,504 

Railway rail joint, L. M. Mengle 826,045 

Railway rail splice, A. M. Clark 825,959 

Railway rail, street, J. McLellan 826,265 

Railway signaling system, L. H. Thullen.. 825,988 
Railway station indicator, J. D. McEachern 826,264 

Railway switch, T. Fullbright 826,024 

Railway switch construction, H. L. Young 826,462 

Railway .switch, street, H. Blanehard 826,084 

Railway tie, J. Murphy 826,262 

Railway tie and clamp, metallic, H. L. 

Young 826,398 

Railway tie fastening, W. C. Gregg 826,242 

Railway track, W. S. Strowger 826,201 

Razor stropping device, J. Velasco 825,947 

Reamer, F.' B. McCrosky 826,109 

Receptacle cap, R. A. Hall 826,244 

Receptacle closure, hermetic, W. H. Honiss 826,105 
Receptacles, applying caps to, R. A. Hall 826,245 

Refrigerator, R. C. Bender 826,466 

Retort heating apparatus, E. G. B. Korting 825,912 
Riveting apparatus, portable, H. B. Nichols 826,522 

Riveting machine, E. Einfeldt 826 l 496 

Rock drill, • J. Mathers 826, 108 

Rock drill making and sharpening device, 

W. W. Word 826,004 

Rock drilling machine engine, C. M. Walker 826,456 

Rocker, S. R. Stambaugh 826,380 

Rocker, lawn, I. M. Coffy 826,314 

Rod and pipe cutting machine, J. Dally.... 826,434 
Roller and harrow, combined, C. S. Balyeat 826,137 

Roller cutter, H. E. Wilmoth 826,133 

Roof for mausoleums, vaults, tombs, and the 

like, C. E-. Tayntor 826,451 

Rotary engine, P. Grassmann 826,422 

Rotary engine, J. Thormahlen 826,453 

Rubber shoes, machine for varnishing, C. 

Lakin 826,258 

Rule and level, plumb, J. Morrison 826,182 

Ruler, E. R. Pierson 825,934 

Sad iron, J. W. Ferguson 826,415 

Sanitary appliance, R. A. Sonn 826,377 

Sash balance, adjustable spring, S. H. Law 826,516 

Sash lock, R. T. Mason... 826,343 

Sausage stuffer and lard press nozzle, H. 

E. Asbury 826,216 

Sausage stuffers and lard presses, nozzle for, 

W. J. Rump 826,277 

Saw handle, O. F. McKinney 826,049 

Sawbuck, G. R. Hicks 826,426 

Sawing machine, C. Bohm 826,222 

Scaffold, Long & Bryant 826,041 

Scale, weighing, E. Sutherland 826,070 

Scales and the like, dash pot for spring, L. 

P. Welfley 825,992 

Screw bolt, adjustable, W. A. Weaver 826,131 

Sealing cans, jars, and other packages by 
atmospheric pressure, apparatus for, C. 

C. Hovey 826,249 

Sealing machine, envelop, F. N. Jaynes.... 826,169 

Section liner, J. M. Riedel 826,471 

Seed separating apparatus, E. Potter 826,191 

Self feeding, or stoker furnace, F. E. Small 826,122 

Semaphore, J. F. Webb 825,991 

Sewer backwater and testing trap, G. Cody 826,404 

Sewer pipe, Feltz & East 826,414 

Sewing machine, blindstitch, J. E. Fefel.. 826,094 
Sewing machine, carpet, D. W. Robinson. . 826,275 
Sewing machine feed mechanism, J. E. Fefel 826,497 

Shade bracket, E. A. Remund 826,358 

Shade bracket, adjustable, T. Thistle wood. . 826,386 

Shade fixture, window, D. G. Munday 825,926 

Shade roller bracket, W. G. Kramer 826,107 

Sheet feeding mechanism, A. Rosenfeld 826,360 

Shelf supporting bracket, J. P. Eustis 826,321 

Shirt, R..W. Lord.. 826,177 

Shoe machine, Olson & Flynt 826,352 

Shovel- See Power shovel. 

Show case and the like, V. Sjostrom 826,121 

Signal system, electrical, C. P. Nachod 825,927 

Signal system, selective, W. W. Dean 826,317 

Signaling and testing system, electric, J. 

Doran 826,090 

Signaling system, P. Winsor 826,003 

Signaling system, electric, Webb Sa Freder- 

ickson 826,457 

Skirt gage, F. F. Fulton 826,417 

Sled, C. H. Dickson 826,493 

Slime treating apparatus, C. W. Van Law 826,390 

Sluice, free roller, F. W. S* Stokes 825,944 

Soap, cake of, H. G. PepinO.*. 825,979 

Speed indicating signal device, Dahl & Mar- 
tin 825,960 

Spool and needle case, combined, J. Sipoz.. 826,372 

Spring bottom, J. Karpen 826,170 

Spring switch, C. C. Korns 826,433 

Square, T, E. G. HeatEcote 826,425 

Stall guard, E. C. Pyne 826,113 

Stamping machine, blank, G. W. Heene 826,163 

Stamps onto letters, etc., apparatus for gum- 
ming, B. C. A. Vorster 826,391 

Stapling machine, F. P. Angell. 826,081 

Statement and envelop, combination, A. B. 

Dewes 826,492 

Steam boiler, J. B. Mowry 826,519 

Steam connection, rotary, J. G. Timmer.... 826,454 

Steam engine, duplex, I. N. Moore 825,924 

Steam trap, J. H. Blessing 826,221 

Stopper extractor, F. P. Nobis 825,929 

Stove, P. A. Buck 826,308 

Stove, gas, C. Markmann 826,260 

Stoves, detachable support for implements 

and other articles on, Small & Mulligan 826,373 

Stovepipe thimble, T. W. Bright 825,889 

Strainer, C. H. Henzel 826,505 

Street and station indicator, G. & F. C. Hert- 

-zel ' 826,333 

Street indicator, J. S. Stemons 826,450 

Swimming apparatus, Z. T. Cox 826,145 

Switch operating mechanism, A. E. Steven- 
son 826,199 

Switch tongues, means fdr holding, E. B. 

Entwisle 826,412 

Syringe, A. B. Dorman 826,091 

Syringe, C. J. Kintner 826,172 

Syringe, A. W. Nicholls 826,188 

Syrup cooling device, G. Carlson 826,227 

Table lock, J. T. Seng 826,196 

Tap, D. J. Grace 826,241 

Teaching apparatus, time, B. A. Gomme... 825,902 

Telegraph key, J. P. Campbell 826,403 

Telegraph, telephone, and other poles, means 

for splicing, J. D. Soseman 826,124 

Telegraphy, Buckingham & Germann . . 826,472 

Telephone exchange system, automatic, A. 

M. r Bullard 826,310 

Telephone system, W. W. Dean 825,894 

Telephone exchange, selector for automatic, 

" J. L. McQuarrie.. ..." 826,350 

Telephone system, C. V. Beaver 826,220 

Telephone transmitters, card holder for, J. 

L. Kilpatrick 826,336 

Telescope system, house to house, D. Dud- 
ley 826,155 

Temperature alarm, W. T. Munro 826,048 

Test indicator, H. Koch 825,911 

Thermal .; energy into mechanical energy, 

converting, S. A. Reeve 826,192 

Thermostat, G. A. Weld : . /. i 826,458 

Threshing machine, J. F. Schuch 826,445 

Thrust or end movement mechanism, J. J. 

Rexroth 826,194 

Ticket box, S. Praschl 825,937 

Tlre r J. H. Swain .- 826,490 

Tire construction, J. Or 'Cole 826,143 

Tire, elastic, A. T. Collier 826,405 

Tire fastening device, J. C. Cole 826,144 

Tire tightening device, C. C. Park 826,111 

Tire, vehicle, Q. FL* W. Woodward 826,461 

Tire, wheel, J. H. Kressler 826,338 

Tires, apparatus for vulcanizing rubber, N. 

Ahrbia ............... ^.. 826,213 



What Would You Think 




,i .. 



m 



I i 




TWk 







, 



of a Captain Who Took 
his Vessel to Sea With- 
out a Lifeboat? And 
What of the Man Who 
Calmly Sails Through 
Life Without a Life 
Insurance Policy for 
the Protection of 
Those Dependent 
Upon him? 
Take the Risk of Your 
Family's Future From 
Your own Shoulders 
Once and for all, and 
Put it on a Strong Life 
Insurance Company 
Like The Prudential. 
You will never regret it. 

Send for Rates at Your Age, 
Now While you Think of 
it. Dept. 121. 



The Prudential Insurance Co. 



JOHN F. DRYDEN, President. 



OF AMERICA 

Incorporated as a Stock Company 
by the State of New Jersey 



Home Office : NEWARK, N. J. 



H.&R. 

Famous Safety 



Price (Nickel) 

^ $6.00 



The 



Harrington w^ 
■ Sa |# 

ammerless JLm. 




REVOLVERS 



ARC BUILT FOR BUSINESS 



k IChardSOn . g not a intended for children, but a 

safe, durable and accurate weapon for the 
evolver man or woman whoneeds a revolver for 

purposes of offense or defense, or for the 
huntsman, army officer or policeman. In the H.& R. Hammerless Revolver therels no hammer to catch in the 
clothing and cause accidental discharge in drawing it from the pocket. The only way possible todischarge it, 
i sto pull the trigger. All H.& R. Revolvers are made of the very best obtainable materials in a factory equipped 
with the most improved machinery operated by skilled mechanics. It is a marvel. Small and light in propur- 
ti on to its effectiveness. Perfect in balance and finish, and extremely durable. The automatic device for ejecting 
the empty shells, makes re-loading easy. The handle is so shaped as to insure a firm grip. Every revolver bear- 
ing our name passes the most r'igid inspection and is thoroughly tested before leaving the factory. We could 
not afford to risk our reputation by permitting an H. & R. Revolver to be sold unless t is without a single flaw. 
Our guarantee goes with every one. 

H. & R, Revolvers are made in many styles and sizes. Blue and nickel finish. Prices from $3. SO toSN.OO. 
The Hammerless illustrated in this ad„ finest nickel finish, is SO.OO. Our catalogue gives full particulars. 
A postal card will bring it. H. & R. Revolvers are sold by all dealers in reliable sporting goods. If not 'sold 
in your town, we will ship direct prepaid on receipt of price. 

Harrington & Richardson Arms Co., 338Pa 1Lt^™ Sl?£ Mass - 



Orient EK" Buckboard 



®400 




World's Champion 
Motor Car 

In the New York Kfficiency Contest, May 5th, 
the two Orient Buckboards entered broke all 
existing records, one car going 94 miles, the 
other 101.6 miles, each on two gallons of gaso- 
lene. No stops made for repairs or adjustments. 
This unequalled performance places the Orient 
first in efficiency, economy and endurance. Peer- 
less in construction, smartest in appearance — 
4 H. P. Air Cooled, numerous speeds, forward 
and reverse — absolutely dependable for all-round 
road work- level roads— hills, sand or mud. 
Catalogue free with- full information. Agents 
wanted in unassigned territory. 

WALTHAM MFG. COMPANY 
Waltham, Mass., U.S.A. 



MOTORCYCLES $4000 UP 

Send for List No. 102 of 70 machines 

1 1-2 H. P. Castings, - - =■ $8.00 

2 '-2H. P. " ... jl.00 
2 1-2 H. P. Marine Castings, 23.00 

Complete with blueprints. 

We allow 2 per cent, cash with 

order on castings. 

Immediate deliveries. 

Send for exclusive motor-cycle supply catalogue. 

HARRY R. GEER CO., 1015 Pine Street, St. LOUiS, Mo. 




EureRa Hslpe Co. 

Manufacturers of 

CONCRETE 
fllXERS 

and 

Block 
Machines 



Write for Catalog: A 

420 N. Jackson ST., Jackson, Mich., U.S.A. 




Whitewash ; Your Buildings 

At Lowest Cost 

With, a Progress Spraying and 

Whitewashing Machine. One 

-man can apply whitewash or 

coldwatetfpaint to 10,000 square 

feet. of .surface in one day and 

cb better work _than with a 

brush. It is also adapted for 

spreading disinfectants, 

destroying insect pests 

and diseases on trees, 

vegetables and other 

plants, extinguishing 

fires, washing windows, 

wagons, etc., and other 

purposes. The machine is 

really, ft.Jittle water works system onwheels Decause the easy 

movement of the pump.. develops a pressure exceeding 80 

pounds^and will raise the liquidmore than 80 feet above its 

own level. The Progress; 12. gallon size, coste only $21.00 : 

the 20 gallon size, $30.00. ' It will last a lifetime and pays for 

itself the first year. Other types of machines sold as low as 

$9and $10. Write fordetailed description. 

22 Dayton Supply Co., Dept. R, Dayton, O. ZZ 
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HESS 



That's why h e sells 
'em cheaper. He 
pays freight too. 
API I A They're easy to buy, easy to 
OtLLv run ' simple to understand. 
Have every modern, up-to-date 
EIIDtllflCC feature for cuttmgdown 
rUKIiAUkw coal bills and increasing 
heat from 

MDEPT ! ue I- Hess 

UlllCU I teaches you 

free how to 
pnftll erect this furnace 
rnUm yourself. A 40 



FACTORY 



page, free book 
tells the 
story. Write 
for it now. 



HESS WARMING & VENTILATING CO. 
91G Tacoma Bldg., Chicago. 




FIE FOB YOUR DESK 




F} ^ /'''■■' Bm^tlli'^'^'' At a C0St ° f tflousands of dollars. 

Cloth **/*': iSsggR 'jlffi £ :> '"'' w ' r1 ' tlie a * (1 °* twenty-seven 
Edition f . / *'.' - i£9HnMffiSt- i^ ■ ) business experts, we have clip- 
ped, extracted, preserved busi- 
ness data from thousands of 
different sources — from maga- 
zines, newspapers, books, cor- 
respondence courses, from actual 
business experience. And all 
this data we have boiled down, 
classified, arranged and indexed 
into one complete b u s i n ess 
Eritannica. 

There are dozens of books on 
accounting, advertising, sales- 
manship, business letter- writing 
and other branches of business; but the Business Man's 
Encyclopedia is a condensation of them all. It deals not 
merely with one department of business, but with all departments 
— from the purchase of raw materials to the sale of the finished 
product —from advertising and selling to credits and collections. 

One man under ordi- twenty- seven experts 
have seen a hundred. 
And the best of what 
they learned they con- 
densed in 



nary conditions could 
not gather in a lifetime 
one-tenth of the busi- 
ness infor- 

mation SlSXE 1*1 these 
these THE MAGAZINE OP BUSINESS bo °ks for 



books 
contain. Where the 
average business man 
sees one article, reads 
one book, meets one 
business man these 



you. Em- 
ployer or employee, 
you need these books 
in your office, on 
your desk, or in your 
library. 



System, the magazine, is essential to business success. It tells 
every month all that is new in business to save time — all mat ia 
good in business to 
make money. 226 or 
more pages of indisp^n- 
sible information for 
businessmen. Through 
SYSTEM you can learn 
all that anyone can 
possibly tell you about 
system and business 
methods. It will give 
you each month dozens 
of clever advertising, 
selling and manufactur- 
ing plans that have 
built some of the great- 
est retail, wholesale and 




manufacturing concerns in America. 

The price of SYSTEM is two dollars 

a year. It is worth a great deal more 

than that to any alert man with bis 

eyes on the main chance. 

W.P. CkasbA Co.: "We would 
not have SYSTEM disconntiiun-d 
now though the price were raised to 
$10 a year." 

W. P. Johnson : "Secured one idea 
from SYSTEM that solved the hard- 
est problem in rny department." 

Send $2.00 to-day for a full year's 
subscription to SYSTEM. At once 
we will send you free a full cloth 
bound set of the Business Man's En- 
cyclopedia —in two volumes — all transportation charges prepaid. 
Write your name on the margin of this advertisement— tear out 
— mailto usto-day with a two-dollar bill. Better still, include 
£1.00 extra ($3.00 in all), and we will bind the books for you 
in the finest flexible Morocco and gold the edges. 

THE SYSTEM COMPANY 
New York Desk 30. CHICAGO London 



Regular Departments 
Building a Sales-Force 
Organizing an Advertising 

Department 
Organizing a Factory 
Business Correspondence 
Credits and Collections 
Talks to Salesmen 
Systems in Banking 
System in Shipping j 

Systems for the Retailer : 
Real Estate and Insurance 
System in the Professions 
Short-Cuts that Save 
The Business Review 
"Successful through System 



wered by Experts 



SETS OF CASTINGS OF 

MODEL ENGINES 

"", SEND ID « FOR 12B PACE 
ILL GATALDGUE. 



^ 



\ yS' ..-- "".' . also TOOLS, jj 

JGtAR WHfELS.& PARTS OF MODELS 8 



^w^w^ &■ ^K\aw\M*v* 



Removed to 182 Milk Street. 



60 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 

Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific Journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN fi Co. 36,B «" dM > New York 

Branch Office. 636 F St.. Washington, D. C. 



Tires, composition for sealing punctures in 

pneumatic, J. E. Noe 825,930 

Toe straightening appliance, big, L. W. 

Litch 826,515 

Tongue switch, I. K. Dixon 826,409 

Tool, fluid pressure operated, C. H. Johnson 826,106 
Tooth attachment, -crown, H. H. Schuhman.. 825,940 
Torpedo ignition device, automobile, F. M. 

Leavitt : . . . 825,914 

Torpedoes, etc., propelling charge for air, W. 

T. Unge 826,293 

Towel rack, adjustable, A. N. Johnson.... 826,430 

Toy, explosive, G. A. Oberg 826,110 

Toy railway switch, A. Huck 826,250 

Train wrecks, electric apparatus for pre- 
venting, C. Del Campo 826,231 

Transformer, L. M. Schmidt 826,283 

Trap. See Steam trap. 

Trolley, G. B. Ward 826,296 

Trolley, B. McManaman 826,439 

Trolley catcher, M. M. Wood 826,302 

Trolley pole, A. Neubert 826,050 

Trolley pole, P. Dudley 826,319 

Trolley stand, B. McManaman 826,440 

Trolley track, W. J. Sumner 826,069 

Truck and rail, railway, A. M. Clark 825,958 

Truck, barrel, H. D. Floyd , . 825,898 

Trunk, L. Lieberman 826,436 

Truss cushion, hernia, W. Wagner 826,073 

Tube cutter, H. F. Weinland 825,949 

Tube welding and finishing apparatus, P. 

Patterson 826,189 

Turbine controller mechanism, J. Wilkinson 826,000 
Turbine for boiler cleaners, F. M. Faber. . 826,413 
Turbine governing mechanism, J. Wilkinson, 

825,998, 825,999 

Twine cutter, J. W. Gibbs 826,026 

Twist drill, E. O. Peck 826,525 

Typewriter, G. W. Donning 826,487,826,488 

Typewriter carriage, B. T. Bruce, reissue..* 12,508 
Typewriter paper presser, G. W. Donning 826,486 
Typewriter printing mechanism, J. B. Ham- 
mond 825,966 

Typewriter ribbon mechanism, G. W. Don- 
ning 826,481 

Typewriter selecting and operating means, 

electrical, G. W. Donning 826,485 

Typewriter shuttle and driving mechanism, 

J. B. Hammond 825,968 

Typewriter shuttle and driving mechanism 

therefor, J. B. Hammond 825,967 

Typewriting machine, E. ,T. Barker 826,010 

Typewriting machine, G. W. Donning 826,482 

Typewriting machine, J. F. Forkarth .. 825,899 

Universal joint, C. W. Spicer 826,448 

\alve actuating mechanism, B. M. W. Han- 
son 826,502 

Valve for steam and other fluids, stop, J. 

Robinson 826,276 

Valve gear, engine, O. Schwade 826,368 

Valve, slide, E. E. Johnson 826,254 

Valve, steam actuated, E. Richardson 826,274 

Valves or cocks, device for operating, V. 

Sehwaniriger 826,195 

Vehicle and permanent way therefor, elec- 
trically propelled, A. S. Burnaby 826/115 

Vehicle body, Demsky & Redecker 826,491 

Vehicle controlling mechanism, motor, C. O. 

Snyder 826,198 

Vehicle, electrically propelled, R. M. Hunter 826,508 

Vehicle guard, F. E. Jousset 826,432 

Vehicle steering gear, self locking, E. F. 

Steck :' 826,382 

Vehicle wheel, J. Sangwell 826,065 

Vehicle wheel, G. T. Drew 826,092, 826,093 

Vehicle, wheeled, S. G. Whitehouse.. 826,204 

Vehicles, gearing for motor, O. Schmidt.... 826,365 
Vending apparatus, J. A. Williams. .826,207, 826,208 
Vessels, means for scraping and cleaning the 

hulls of, J. T. Beelendorf 826,012 

Voltage regulator, H. R. Stuart 825,986 

Vulcanizer, E. D. Gilbert 825,901 

Wagon body cleat, E. Sayers 826,117 

Wagon running gear B. F. Padgett 826,443 

Walls and ceilings, means for molding, G. 

De Paolis 826,057 

Washii g and disintegrating apparatus, W. 

A. Koneman 826,174 

Washing machine, J. H. & T. Schoregge 825,939 

Watch, stop, J. Petrillo 826,444 

Water closet bowl, A. W. Howe 826,335 

Water closet tank, C. A. Miller 825,921 

Weighing machine, E. Cameron 826,141 

Weighing machine, W. S. Scales 826,475 

Well drilling cable, J. Reid 826,063 

Wheel. See Gear wheel. 

Winding arbor, collapsible tape, A. L. 

Adams 825,951 

Winding arbors, handle for, Winslow & 

Owen 826,002 

Window dresser, G. F. Hall 826,160 

Window or like screen, C. C. Armstrong.. 825,952 
Window screen, adjustable sliding, J. C. 

Stoiner 826,384 

Wire cutting machine, Smurr & Kamen.... 825,942 
Wire straightening and cutting machine, G. 

W. Wood 826, 0'7 

Wire stretcher, J. T. Wright 826,0?m 

Wood grinder, J. Moravec 825,925 

Woodworking machinery, cutter guard for, 

G. B. Bartholomew 826,465 

Wrench, A. H. De Grofl 826,153 

Wrench, C. C. Bull 826,401 

DESIGNS. 

Trunk lock, M. N. Drucker 38,129 

LABELS 

"California Olive Bitters," for medicine, W. 

H. Lewis 13,007 

"Cemo Wall Finish," for a wall finish, W. 

Church 13,005 

"Heart of the Cream of Cedar," for louse 

exterminator, G. W. Gallant & Son 13,008 

"Nerv-o-rine," for a cure for drunkenness 

and delirium tremens, W. A. Gustofson.. 13,006 

"Perfection Rectal Dilators," for dilators, 

Oriental Remedy Co 13,010 

"Sapolin Gold Powder,' for gold powders, 

Gerstendorf er Bros 13,004 

" 'Sapolin' Silver Aluminum Powder," for 
silver aluminum powder, Gerstendorfer 
Bros 13,003 

'■Tape Register,' for tape registers, Amer- 
ican Coin Register Co 13,009 




PRINTS. 

'A Committee of Three, The Anticipation," 

for a beverage, F. B. Nehus 1,723 

'A Committee of Three, The Ejaculation," 

for a beverage, F. B. Nehus 1,725 

*A Committee of Three, The Investigation," 

for a beverage, F. B. Nehus 1,721 

'A Committee of Three, The Realization," for 

a beverage, F. B. Nehus 1,724 

'A Committee of Three, The Temptation," 

for a beverage, F. B. Nehus 1,722 

'Amount of Energy ?5.00 Will Buy," for 

flour, L. P. Hubbard 1,729 

'California Root Beer," for root beer extract, 

California Root Beer Co 1,726 

'Prince George," for cigars, American Ci- 
gar Co 1,720 

'Security Gall Cure," for gall cure, F. B. 

Dennie 1,728 

'The New Diagnostic Light,' for lights, E. 

M. Rosenbluth 1,731 

'The 'So-Easy' Eye Glass,' for eye glasses, 

Julius King Optical Co 1,730 

'Victor Infants Relief," for medicine, Vic- 
tor Remedies Co 1,727 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
«ddress Munn & Co., 361 Broadway, New York. 
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Drop it, kick it, or if you can think of a 
more severe test of safety, please make it — 
we accept any challenge. Our exclusive patent 
safety lever is the reason why accidental discharge 
is impossible} and it lifts the 

IVER JOHNSON JO. Revolver 

out of the "went-off-by-accident" class. This lever must be in place before 
the revolver hammer can touch the firing pin and can only be raised when 
you purposely pull the trigger. 

Our Booklet "Shots" Mailed Free ^°f fl £™l^tS y 

owner of firearms should know, and goes into the details and illustrates by sectional 
views the peculiar construction of the Iver Johnson. 

I ver Johnson Safety Hammer Revolver I Iver Johnson Safety Hammerless Revolver 

3-inch barrel, nickel-plated finish, 22 rim 3-inch barrel, nickel-plated finish, 32-38 cen- 

fire cartridge, 32-38 center fire cartridge, $5 I ter fire cartridge, ..... $6 

For sale by Hardware and Sporting Goods dealers everywhere, or will be sent prepaid on receiDt of 

price if your dealer will not supply , Look for the owPs head on the grip and our name on the barrel. 

IVER JOHNSON'S ARMS AND CYCLE WORKS, l70River St., Fitchburg, Mass. 

New York Office: 99 Chambers St. Pacific Coast Branch : P. R. Beckeart Co., 2330 Alameda Ave.. Alameda, Cal. 
European Office: Pickhuben 4, Hamburg, Germany. Makera of Iver Johnson BicycleB and Single Barrel Shotgttiu 



INDUSTRIAL OPPORTUNITIES 

on the 
LEHIGH VALLEY RAILROAD 

Desirable sites for manufacturing purposes can 
be obtained on reasonable terms. 
If you want to establish a new industry or re- 
locate one already established, information to 
your advantage may be obtained from 




P. H. 



BURNETT, Industrial Agent, 
143 Liberty St., N. Y. 



MAN WANTED 

in the REAL ESTATE BUSINESS. No canvassing or 
soliciting required. Experience unnecessary if bonest, 
ambitious, and willing to learn the business thoroughly 
by mail and become our local representative. Many 
make $300 to $500 monthly. Write at once for full par- 
ticulars. Address either office. 

NATIONAL CO-OPERATIVE REALTY CO. 
Suite 34, 52 Dearborn St., or Suite 34, 1410 *'H" St., 
Chicago, III. Washington, D. C. 



1- EI 

A household ar- 
ticle that will be 



F O R S A 

Patented Domestic Safe. 

a great moneymaker. Can beusedathome, or for car- 
rying food to picnics, etc. Divided into sections, neat, 
compact, durable. Anyone with limited capital can 
make a fortune in a short time. Inventor, not having 
sufficient capital, will sell cheap. You will immediately 
be put in touch with the manufacturers. Those in- 
terested in this are invited to write at once for com- 
plete description and full particulars. Arthur's Patent 
Exhibition, 148 State Street, Chicago, 111. 



$100,000 Sales first Year 

SUCCESSFUL and USEFUL 
AMERICAN NOVELTY 

Foreign Patents for sale on cash or royalty basis. 
Tools for manufacture supplied. Patents in England, 
France, Austria, Belgium, Spain. Correspondence with 
references invited. Address National Recording Safe 
Company, Chicago, or P. A. Leimer. 5 Stolze Strasse, 
Hanover, Germany. 




FRONT DRIVE 



Best Low-Priced Automobile 

on market. Will not skid, great 

hill climber, easy to control. 

D. W. Kay dock Automobile 

Mlgr. Co., St. .Louis, iUo. 



Bad 



DON'T DRINK 

Our Filters Purify, Deodorize, 

Decolorize. Booklet Free. 
Buhring Water Purifying Co. 

68 Murray St.. New York 



Water 



PROPOSALS. 

PROPOSALS will be received at the Bureau oi.Sup- 
x plies and" Accounts, Navy Department, Washing- 
ton, D. C, until 10. o'clock A. M„ August 7, 1906, and 
publicly opened^immediatety thereafter, for "the con- 
struction of buildings consisting of operating house, 
power house, oil bouse, privy, etc., and erection of masts 
at the wireless telegraph station to be located at Fire 
Island Beach, Lighthouse Reservation, Long Island, N. 
Y. Applications for proposals should refer to Schedule 
54. Copies of drawings can be obtained upon application 
to the equipment officer, navy yard. New York. Blank 
proposals will be furnished upon application to the 
navy pay office, New York, N. Y ., or to the Bureau. 
H. T. B. Harris, Paymaster-General, TJ. S. N. 7-13-06. 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

you want manufactured 
Stampings, Models. Exper. Work 

write for free booklet 
the close machine &. stamping co. 

970 Hamilton St., Cleveland. O. 
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JjIiMIUu Sj Corliss Engines, Brewers 

and Bottlers Macbtaerv. THE VIT/TER 
MFG. CO. 899 Clinton St., Milwaukee, Wis. 



lUinnFIQ * EXPERIMENTAL work. 

ITIUULLO Inventions developed. Special Machinery 
E. V. BAILLARD. 24 Frankfort Street. New York. 



Expert Manufacturers 
Fine Jobbing: Work 



RUBBER- 

PARKER, STEARNS & CO., 228-229 South Street, New York 

OLD GOLD, SILVER AND PLATlNUH BOUGHT 

Ship to us and we will remit cash immediately. 

ASHER Kleinman, 250 8th Ave., N. Y. CiLy., N. V. 



Model and Experimental Work. Years of ex- 
perience. M. I*. Schell, 1759 Union St., San Francisco. 



MQRffaU 



$ INVENTIONS PERFECTED 
X UNION MODEL WORKS 
ti? 193 So.CLARKSt. CHICAGO. 



WE MAKE GOOD 

models. We do experimental work, and do it good. We 
manulacture and sell electrical and mechanical appar- 
atus at the correct prices. Agents wanted everywhere. 
UniLed Electrical JVifg. Co., 53 Vesey Street, New York. 



SHOP ROOM TO LET 

FULLY EQUIPPED MACHINE SHOP 
S. A. NICHOLAS, 30 Greenwich Avenue 



AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We lully insure you against such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 
H. W. BEAL.S, 76 William Street, New York 



Diamond Hand Tools for Dressing Emery Wheels, etc. 

No. 6 for wheels up to 6in& diam., $2.00; No. 12 tor wheels up to 12 
ins. diam,, $2.50; No. 18 forwheels up to 18 ins. diam., $3.00. These 
tools guaranteed satisfactory in every respect. Sent postpaid on receipt 
of price by OEM MFG, CO., Hackett St., Newark, N. J. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York& Boston 

IUanfd. by VOLNEY W. MASON & CO., Inc. 

Providence, K. I., U. S. A. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 stvles 
$2 tip. OMNIGRAPH 
CO;, Dept. 52. S9 0ort- 
landt St., Sew York. 



BE A WATCHMAKER 

Send for our free boob. How to be a Watchmaker. Stone 
School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. 



WE MANUFACTURE 

Electric Railways and Toys. &°Z: 

New York Electric Works, 234 Broadway, New York. 



MODFI "<? rCHICAGO M0DELWORKS 
'▼' y*y„ fr ~„t, m ns £■ mad/son S* ch/cago, it l 

ESTABLISHED 861X&- ..its for catalogue of model supplies. 



W. B. KNIGHT MACHINERY GO. 

Mfrs. of Special Machinery and Tools 

2019 to 2025 Lucas Ave.. ST. LOUIS 



\ 



Are you interested in Patenrs, Moael or Experimental 
work? Our booklet entitled I 

WHAT WE DO-HOW WE DO IT 



will be sent to yon on request. 
KNICKERBOCKER MACHINE WORKS, 
8-10.12 Jones Street, New York. 



Inc., 



Scientific Color Printing 

We have added to our large printing es- 
tablishment, and now have in successful 
operation, a most complete 

Photographic Color Department 

equipped with the largest cameras, best-pos- 
sible instruments and printing machinery 
for making 

Fine Colored Reproductions 

by our Photo-Color Process, 
<£ Paintings, Objects of Art, Rugs, Carpets, 
Commercial Designs, and articles of mer- 
chandise faithfully reproduced in all their 
natural colors, in any quantity. 
C Periodical Covers, Artistic Book and Cata- 
logue work, Calendars are among our 
specialties. 

We SPARRELL PRINT 

265 CONGRESS STREET ■ BOSTON 
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DRINKING WATER 

Scientifically cooled with the 

t&uz&dtr Cooler 

YOU-SEE-IT (THE WATER) 

Best and most sanitary water cooler ever offered the public. 
Costs you less than the germ breeding kind. Will last a life 
time. Practically indestructible. Accompanying cut is sect- 
ional view of our No. 1 cooler with five gallon bottle. Price 
$12.00. Note pure block tin coil connection from bottle to 
faucet. Water cannot become contaminated even if impure 
ice is used. Guaranteed to give perfect satisfaction or money 
refunded. Our cooler is covered by broad basic patents. All 
similar coolers are infringments. We manufacture a full line 
of coolers to fit any bottle. Prices from $5.50 to $36.00. Ask 
your dealer or write us for illustrated catalog. 

V. B. — J. Hungerfird Smith Co., Rochester, N. Y., havi adapted the "USEEIT" Cooler with 
special features, (Price $12.00) for dispensing their famous Gulden Orangeade at first class 
seda fountains. Write them. 

The Consumers Company, Cooler Dept., 35 1 7 Butler St., Chicago 



Can't Spill 



p3 


THE WORD 




Ld 


CHARTER 




stands for "The Original and First GASOLINE 
ENGINE of the WORLD." wjwuiiini!. 

Station aries, Portables, Holsters, Pumperfl, Sawing 
and Boat Outfits, Combined with Dynamos. 

Also Manufactured and Natural Gas, Kerosene. 

Send for Catalogue and State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, Sterling, 111. 



Money. 



Ail varieties at low esc prices. Beet ilailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free Chicago Scale Co.. Chicago. III. 



George White Company 

Fine Experimental Machinists 

Office and Works: 
22 and 24 Morris St., JERSEY CITY, N. J. 

•Phone 1554 



jj A Few Things That We Can Do \ 



We Investigate, refine and perfect Crude Ideas or 
Inventions, reducing them to Commercial Value. 



Experimental Work, Me 

ing Models of Patented J " 



banical Drawings, Work- 
.-— _,„ f — J other Inventions. 
Special Machinery* Jigs, Tools and Dies. 
Special Motors, HydeocarbOH, Steam, Compressed 
Air, and Turbine Motors. 

Perfect and Construct Automobiles, Air-Ships, and 

Flying Machines, 



tSS£ Filler 

Saves time, oil, temper, and disagreeable odor which 
overflowing always creates. For the small sum of 25c. 
we send tnis admirable device by mail prepaid. Tells 
you lust when the vessel you are flllingis full and abso- 
lutely prevents overflow of either kerosene or gasoline. 

WILMOT CASTL.E CO. 
17 A Elm Street Rochester, N. Y. 
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Call and See A Few Things We Have Done | 




A WATCHMAKER 

Bradley Polytechnic Institute 

Horological Department 

Peoria, Illinois 

Formerly Parsons Horological Inst. 

Largest and Best Watch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, .Clock . Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 




Bausch & Lomb 

Microscopes 

are used in all the stan- 
dard laboratories. They 
are of the highest 
quality and finest work- 
manship. If you re- 
quire a microscope for 
any purpose, send for 
catalog. 

Bausch & Lomb 
Optical Co. 



NEW YORK BOSTON 
WASHINGTON CHICAGO 
SAN FRANCISCO. 



IT PAYS BIG 
To amuse the 
Public With 



Motion Pictures 




NO EXPERIENCE NECESSARY 



as our instruction Book and 
I "Business Guide'* tells all. We 
I furnish Complete Outfits with 
Big Advertising Fosters, etc. 
Humorous dramas brimful of fun, 
travel, history, religion, temper- 
ance work and songs illustrated. 
One man can do it. Ar.tonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

halls/theatres, etc. Big profits each entertainment. Others 

do it, why not you? It's easy; write to us and we'll tell you 

how. C ataloguefree. 

AMUSEMENT SUPPLY CO- 467Chemical Bank BIdtf.. CHICAGO- 



Perhaps You Want To Know 




something about a particular 
Tool, or Tools. This 950 page, 
cloth-bound Tool Catalogue 
No. 29 tells you all you need 
to know about every tool made 
with illustrations of each It 
will be sent to your address post- 
paid for $L 00 which you will set 
back from the first. $10.00 pur- 
chase you make from us. Write 
for it to-day. 

MONTGOMERY & CO. 

105 Pulton St., N. Y. City 



Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS .. AND . SUPPLIES 

We are the largest house In the world. Try us on BLDE PKINT PAPEK, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

A. S. ALOE CO, 507 Olive Street, - - - St. Louis, Mo. 

. Write for Catalog. "Sent Free." ■ Correspondence Solicited. ■ - 



STEAM USERS 




The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER flFG. CO. 

16 Warren St., New York 




The Philadelphia Almshouse 

and Its Twenty-Year-Old 

"Taylor Old Style" 

Tin Roof 

Here is the main structure of the Philadelphia 
Almshouse buildings. These buildings, were 
originally roofed with copper. The roofs gave 
so much trouble that the trustees of the institu- 
tion decided upon; two' things— first, new roofs 
throughout; second, roofs so serviceable that 
the question would be settled for all time. 

After a careful and exhaustive examination of 
all kinds of roofing material, without any con- 
sideration of cost, "Taylor Old Style" tin was 
selected. All this happened some twenty years 
ago. To-day those Taylor Old Style" roofs 
are in perfect condition and have given entire 
satisfaction since the time they were laid. 
N. & G. TAYLOR COMPANY. 

ESTABLISHED 1810 

Philadelphia 




WEHOLDUPTHE 




ASA MODEL OF 
TIRE PERFECTION. 

Designed very differently from Other 
tires ,(tor Safety and Comfort), and 
constructeda little more carefully (for 
Durability;, they have survived the 
attacks of many erstwhile competit- 
ors, continuing to prove their real 
worth, and pleasing those who used 
them, until to-day they are univers- 
ally acclaimed 

The Ideal Tires iot Pleasure 

and The Most Practical 
for Endurance and Economy, 

It is perhaps possible to make as 
good tires as the FISK, but we do 
not know of anybody who is doing 
so at present. 

Let us send you some tire literature. 

THEFBK RUBBER COMPANY, Chicopee Falls, Mass. 



iYdur Own Electric Light Plant 



We uave Standard Complete Outfits for any size place, summer homes, 
residences, launches, yachts, etc. Every detail included; very best ma- 






resiuences, launcues, yacnts, etc. .iwery aeiau nwmucui >«; ^*v ma- 
terial money can buy; thoroughly practical; so simple no electrician re- 
quired. Light aJl the time with our Storage Battery Outiits. (ias, 
t*asoline* K-erosene or Steam engines used give plenty of power for 
pumping water, sawing wood, refrigeration, etc. 
For latest printed matter covering over a hundred outfits address 
ELECTRIC DEPARTMENT 



RICHARDSON ENGINEERING CO. Hartford, Conn. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESandINFORMATIONon application.. 



NICKEL 

AND 

Electro-Plating 

Apparatui and Material. 

THE 

Hanson SVanWinkle 

Co., 

Newark. N. J. 

30 & 32 S. Canal St. 
Chicago. 




1% h.p. engine only, $33.15 
3 h.p. engine only, 44.00 




New Model 

906 



<DETMT Mnf ai» N 

The Smoothest Thing That Runs 

Noise, Friction and Uncertainty reduced tort minimum. 

The result of a high standard of manufacturing— which means every 
piece of metal tested — not by rule of thumb, but by scientific methods, 
on a testing machine built for thepurpose . 

From foundry to user, the DETROIT AUTO-MARINE MOTOR 
passes in its various stages under one organization head. 

We "are making 10,000 Auto-Marine Gasoline engines 
this year, not merely assembling parts made in various factories. 

WE MANUFACTURE THE MOTOR COMPLETE 
AND GUARANTEE EVERY MOTOR WE MAKE 

Engine only 
Engine only 

For stationary power purposes, we equip these engines with the Auto 
Adjustable Governor, at an addition ot $5— making one of the most 
satisfactory gasoline engines for power purposes built. 

Write for Catalog describing Auto- Marine Motors 
3to 20 H. P. and Auto Adjustable Governor. 

DETROIT AUTO=riARINE CO. 

Wade Building Cleveland, Ohio 

V.G. Hall, Mgr., 95 Liberty Street, New York 
The Bourse, Philadelphia 

Vhe only builders of Auto-Marine Engines 
in the World 



I'AH.P.. 

3 H. P. will develop 4 H. P., 



$33.15. 
$44.00. 




FOR DEPENDABLE POWER 




For power tbat will give you the best service with the 
least trouble and expense to you— power adapted to 
your particular requirements— 

Get an I. H. C. J^oUne Vwlne 

Because it is built more simply, along more practical 

lines, tban any other high grade Engine. 
Forfueluse gasoline, gas or denaturedalcohol. . 
Let us show you how and why it will save you time, 
money and bother. There are good reasons and 
plenty of them. You owe it to yourself to investigate. 
Send for Free Catalogue, illustrating and describ- 
ing Horizontal Eng in ps : 

Stationary,!, 6, 8. 10, 12 and 16 H. P. 

Portable, 6, 8, 10, 12 and 15 H. P. 

Vertical, 2, 3, i and 5 H. P. 

International Harvester Company of America (Inc.) 
7 O Monroe Street, Chicago, 111. 

THE MIETZ & WEISS 

OIL ENGINES 



gend for 

^Catalogue 




Stationary 1 % to 80 H. P, 
Marine 3% to 100 H. P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen- 
erators, Pumps, Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 




THE "LEADER." 

H H. P. Gasolene Auto^Marine Engine 

Built like a watch. Peautifully Finished. Accu 
rately Constructed. Light, Strong, Reliable, and 
Noiseless in operation, Suitable for launches 
from 15 to It) feet in length. Price complete, 
$75 net, no discount. Thoroughly guaranteed. 
Perfect Speed Control. Complete descriptive Cata- 
log upon application. Manufactured by 

CLAUDE S1NTZ, 

292 S. Front St., Grand Rapids, Mich. 



The Best 
Dry Battery 



for 



AUTOMOBILE 
SPARKING 



Becko Spark Cell 

4 Cells $1.25 
J. H. BUNNELL. & CO. 

Electrical Manufacturers 30 Park Place, New ¥ork 



No spanner Wrenches need apply. This 

DRILL CMUOC 

can get along very well without 
'em ; because it's built that, way. 
It is well finished, strong, dura- 
ble, economic. For points, sizes 
and prices, refer to our cata- 
logue. If you've misplaced it. better send for another. 
G00DELL-PRATT COMPANY Greenfield, Mass. 




RISBwwwitot 1 



15 to 81 South Clinton Street. 



